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"...fastest and finest” 











BLEnHeImM 
BOMBER 


In design, production and performance, the Blenheim is the finest example of 
the modern trend in aircraft development and is certainly the most efficient of 
its class in regular service with any Air Force. Fitted with two high- 
performance “Bristol” Mercury engines, it is exceptionally fast, and is 
capable of adaptation for many different purposes, both naval and military. 
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The Outlook 


After the Raid 
F air raiding should ever again take place over London, 
the responsibilities of the R.A.F.. will be confined to 
the raiders in the air. What happens after the bombs 
have fallen is a matter for the Home Department, and 
therefore is of only secondary concern to Flight. We have, 
however, expressed the opinion that, in the main, air raid 
precautions are a matter of national rather than of local 
interest, and that, therefore, the municipalities had some 
justification for demanding that the Government should 
bear the whole cost of air raid precautions. It must be 
admitted, however, that there is force in the Government's 
contention that if local bodies did not bear a small pro- 
portion of the expense there would be no guarantee that 
they would exert themselves to keep the cost down. 

Most important of all considerations is the need to get a 
move on without delay and to bring the pressure of the 
law on to those bodies which decline to do anything because 
they seem to think, like the mythical ostrich, that if they 
bury their heads in the sand and do not see danger or think 
about it that danger will not exist. For that reason, above 
all others, it is good news that the Government intend to 
pass the Air Raid Precautions Bill. There has been plenty 
of cackle ; now let us get to the ’osses. 

After all, whether the taxpayer or the ratepayer foots 
the bill is a matter of internal politics. As we remarked 
once before, if the taxpayer accepts the responsibility, it 
mainly means that those citizens who live in comparatively 
safe parts of the country will contribute towards the pro- 
tection of those who are more exposed to danger. Pro- 
vided the expenditure is not wasteful or ineffective, this 
seems a reasonable proposition; but some municipalities 
may get the idea into their heads that the Treasury has 
an inexhaustible purse into which they may dip their 
fingers to any extent. Any such tendency will be 
restrained by forcing all local bodies to contribute. 

That all should now be forced by law to take action is 
a very good thing. Intelligent precautions taken in good 
time give the best assurance that any attempt to beat 
Britain to its knees by striking behind the armed forces 
at the civil population will fail. Air bombardment, and 
especially the use of mustard gas, was very effective against 
the Ethiopians because they had no means at all of 
neutralising its effects. But as a great contrast to that 
success is the failure of air bombardment to force any city 
in Spain to surrender. The moral remains that organised 


precautions can defeat the object of air raids on civilians. 


All Dressed Up... 


EARLY all the boats ordered by Imperial Airways 

for the Empire air routes have now been delivered. 

The preparation of ports of call along the routes is 
going forward, negotiations with Holland about the use 
of K.N.I.L.M. bases in the Dutch East Indies are leading 
to a satisfactory solution, and the crews are being trained 
for the new types of craft which they will have to handle. 
Even the landplanes which should have been delivered a 
year ago are now really nearing completion, and the first 
came out for an engine run the other day. At Victoria 
the difficulties that once threatened the project have been 
smoothed out, and Imperial Airways are to have a fine 
new terminal building in keeping with the character of 
the company. 

In all of this there is good cause for satisfaction, but 
there is one aspect of the all-Empire-mail-by-air scheme, 
a scheme of fine conception, worthy of our great Empire, 
which threatens to spoil the whole enterprise. That is 
the lack of a terminus at home. In his speech at the 
annual meeting of the shareholders, the chairman of Im- 
perial Airways admitted that the Langstone Harbour 
project was as far from fulfilment as ever. The fault is 
not Imperial’s, it seems, but is due to the fact that Par 
liamentary sanction has to be obtained before the plans 
can, as our politicians are so fond of saying, be ‘‘ imple- 
mented ’’—whatever that means. 

The obvious answer is that the machinery for the afore- 
said implementation should have been set in motion during 
the early. stages. But the interested parties were too 
busy quarrelling among themselves about who should pay 
for the Langstone scheme, a project which, in any case, 
is not above criticism. Hythe serves for the time being, 
but is not considered suitable as a permanent base. We 
may yet be driven to using Foynes for the Cape-Australia 
as well as for the Atlantic route. 


Fleet Air Arm Stations 


HEN the Prime Minister announced the Govern- 
ment’s decision to give the Admiralty complete con- 
trol over the Fleet Air Arm he indicated that some 

shore stations would have to be handed over to the Ad- 
miralty by the Air Ministry, but left it to the two Depart- 
ments to settle these details among themselves. It is now 
unofficially reported that Lee-on-the-Solent is to be handed 
over, and it is believed that the School of Naval Co-opera- 
tion is to be transferred from there to Ford. 
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SNIFFING THE BREEZE : The first of the cagerly awaited Armstrong Whitworths of the Ensign class appeared outside the Hamb 


Four 800 h.p. fourteen-cylinder Tiger IX radials supply the power to lift more than 20 ton ein 





It was, of course, obvious from the first that the School 
of Naval Co-operation must pass directly into the hands 
of the Admiralty. It exists to train Naval observers, not 
Naval pilots, and the observers never have held R.A.F. 
commissions since the days of the Balfour Committee, 
but have always been just Naval officers pure and simple. 
Even under the old system of duai control of the F.A.A. 
there was no logical reason why the R.A.F. should have 
undertaken the training of these officers, except that the 
Navy did not possess the aircraft and other facilities for 
their training. 

t is not so easy to understand why, if Lee passes to the 
Admiralty, the school should be moved to Ford, formerly 
a civil aerodrome, and situated about two miles inland 
to the north of Littlehampton. Lee seems the best place 
for the school. If Lee is made over, the Air Ministry will 
have to find another station for locating the H.Q. of the 
Coastal Command and also of No. 17 (Training) Group, 
which trains flying boat pilots and crews in their work. 
Naval pilots have hitherto been taught to fly at Leuchars, 
and it would not be surprising if that station were to be 
made over to the Fleet Air Arm. The question of Gos- 
port is probably also under consideration. The Coastal 
Command of the R.A.F., however, must not be banished 
from the seashore. Mount Batten would seem the most 
suitable spot for its future headquarters. 


The Olive Branch 


HEN, a fortnight ago, we explained and discussed 
W the Guild of Air Pilots’ attitude towards the new 

Pilots’ Association, it was suggested that ‘‘ full co- 
operation, at least, between the two bodies might be 
expected to produce results.”’ 

The co-operation, it appears, has come about and the 
results have been produced. After a discussion between 
the two bodies, Imperia! Airways were approached by the 
Guild and a most conciliatory and helpful reply was re 
ceived. Apparently it is only the letters B-A-L-P-A to 
which Imperial Airways object ; change them to G-A-P-A-N 
and the entire problem assumes a new aspect. Nobody, 
least of all the pilots concerned, is likely to mind whether 
the discussing machinery is called a Guild or an Associa- 
tion. 

In the meantime, the Guild suggests the setting up of 
an airline pilots’ sub-committee and an increase in the 


representation of such pilots to 50 per cent. of the Court 
of the Guild for the ensuing year. The Association's 
assistance in the matter of the creation of a sub-committee 
is welcomed. 

The Guild must be given full marks for the way in which 
it has immediately admitted its shortcomings and made a 
real effort to put its house in order. If everybody in this 
world behaved quite as pacifically it would be a much 
nicer place for us to live in. 


Air and Empire 


O gradually has it come about and so well does it do 
its work that one fully realises the marvel of the air 
route to Australia only on the very rare occasions 

when some slight mishap draws attention to it. Week in 
and week out it carries the mails to the distant posts of 
the Empire, to the cities of the antipodes, to the squat 
ters in the bush, and the travellers on business or pleasure 
who would see something outside John Bull's tight little 
island. And even then the thought is likely to be merely 
the passing one that even Australia is not so far away 
after all. 

The romance of it all, its significance, how it affects 
the lives not only of those to whom it carries messages 
but of those upon whom it calls on the way; these are 
aspects likely to be overlooked by us ‘‘at home.’’ They 
nevertheless, of the greatest significance, and 
they are well brought out in the three films, about to be 
released, of which a pre-view was given by Imperial Ait 
ways last Friday to a number of distinguished guests 

The Future is in the Air is an expression often used, 
not infrequently by people with very little knowledge of 
the subject of flying. The film, of which that is the 
title, brings realisation of how true the platitude may 
soon become, It is planned with imagination and executed 
with great skill, compared with which achievements minor 
slip-ups, such as the frequency with which a flying boat 
changes its name and registration letters while making 
the approach to Phaleron Bay, are of little consequence 

The extensive use of flying boats on the Empire air 
routes has brought its own problems, and seamanship and 
navigation assume a new importance. The training and 
ground organisation which ensure the safety over the 
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27,000 miles of Empire air routes have been made the 
subject of another film, while a third pictures the life of 
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last week-end in an almost finished condition. 


the tiny out-of-the-way town and aerodrome of Sharjah, 
on the Persian Gulf. If the smartness and saluting are 
a trifle overdone, the film, as a film, is none the worse for 
that. Sharjah may be taken as typical of the scores of 
aerodromes on the Empire air routes where East meets 
West and where the ancient and the modern rub shoulders 

The sooner the series is completed by a similar film of 


the African air route, the better. 


Sixty Pounds a Square Foot— 


N the Schneider Trophy seaplanes aircraft designers went 
| is far as they dared with high wing loadings. Averages 
for different types showed some 40 lb. /sq. ft., and take 
off and landing speeds were in the region of 100 m.p.h 
That, however, was in the days before wing flaps, lift slots 
and variable-pitch airscrews had come into general use 
The limitations which finally settled the wing loadings that 
were practicable were, apart from minimum speed, torque 

reaction, take-off thrust and cooling surface. 

rhe British Schneider machines were uncontrollable dur 
ing the earlier stages of the take-off run. They had initi 
illy to be pointed 90 degrees out of the wind in order that, 
by the time they came under control, they would be fac 
ing roughly into it. After the Schneider contests th: 
Italians overcame the trouble by using two concentric air 
screws running in opposite directions. The liquid-cooled 
engines used in the racing machines demanded a larg: 
radiator area, and in the last Schneider types all available 
surfaces were covered with radiators, even to the floats 

Now th. v.p. airscrew has put a totally different com 
plexion on the subject of take-off thrust, and high-lift 
devices make possible a vast increase in wing loading with 
out raising take-off and landing speeds 

For aircraft larger than the Schneider machines, and 
fitted with all modern inconveniences, the main limitations 
to wing loading secm still to be take-off and landing, but 
some extent rate of climb, ceiling, and flight with 
one engine stopped. 

In the paper which he is reading to-night (Thursday 
before the R.Ae.S., Mr. Vessey, of the Air Ministry, 
throws much light on the main variables which affect the 
results of high wing loadings. It is interesting to see that 
Mr. Vessey arrives at 62 lb. /sq. ft. as the highest loading 


also te 
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Twelve of these huge 42-seaters, of 123ft. span, were ordered by Imperial Airways. 
A detailed description of the Ensign appeared in Flight of April 1 this year. 


which is likely to be worth while from a performance point 
of view In an article published in The Aircraft Enginee: 
supplement to Flight on September 30 and October 28, 
1937, Mr. A. E. Parker arrived at a slightly lower, but still 


comparable, figure Thus one may now accept 55-60 
Ih. /sq. ft. as the optimum from the performance point of 
view 


—And How 


"T whict is merit in having set up a practical ideal at 
which to aim Until such an ideal has been estab 
lished, one cannot appreciate the problems which the 
triving for that ideal entails Ihe second part of Mr, 
Vessey's paper is devoted to an examination of the difficul 
ties connected with getting such wing loadings into the air 
and down again safely Che lecturer examines accelerated 
take-off (catapult), composite aircraft, and fuelling in the 
air. iis conclusions are that catapult problems are mainly 
problems of heavy engineering, that the composite method 
will be mainly confined to medium-size mail-carrying ait 
craft, that for long-range aircraft the refuelling process will 
be lengthy, owing to the quantity to be transferred, and 
that the ‘‘tanker’’ will have to be trans 
itlantic aircraft itself 
Incidentally, the lecturer 
f o.o1 for metal wheels on rails, 
efficient of friction of 0.22 for a flying boat hull, the coeffic: 
ent being defined in both cases as resistance divided by 
weight This seems to lend force to Capt. Courtney's 
suggestion for a rail tra and his vertical pivot would, if 
practicable, avoid the necessity for more than ove track 
as the machine would always face into the relative wind 
One feature of very high wing loadings which deserves 
special attention is that, with the modern practice of using 
four engines (and a probable future tendency towards even 
more) we shall almost automatically be forced towards thx 
Harold Bolas and Goodman Crouch scheme of covering th 
entire wing with slipstream. The lift coefficients obtain 
able in this way seem to be very large, so that perhaps, 
after all, wing loadings half as great again as those of the 
Schneider machines may not be very far off. And ten vear 
ago loadings of 12-14 lb. /sq. ft. were considered startlingly 
high! 
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RATIONAL UNORTHODOXY 


‘*Y,’’ which was demonstrated last week for the first 
time in this country, is of more than usual interest. 
In the first place, it represents a type which has 
been built round the tricycle type of undercarriage—and, 
as ‘‘ Indicator’’ suggested in his article on the subject last 
week, this development really demands a clean sweep of 
many existing ideas. Secondly, a very real attempt has 
been made in its design to simplify (or, rather, to modify) 
the control layout so that any normally intelligent car 
driver should be thoroughly at home in it within a short 
time. Thirdly, the machine represents the first produc- 
tion fruits of the U.S. Bureau of Air Commerce’s drive 
towards safer and easier flying for the average man or 
woman. - 

Among less important reasons are that it is of the pusher 
type, with all that this arrangement represents in the way 
of unlimited forward visibility and comfort, and that it 
is One more machine to continue the trend towards all- 


} YOR three important reasons the Stearman-Hammond 


metal construction in the private-owner class. The fact 
that at the present time its price in this country is likely 
to be high is neither here nor there. If the demand in the 
States should justify the move, no doubt the Stearman 
Hammond people will put the production on a mass basis 
and we shall be able to buy it for a sum which will be 
attractive to the ordinarily interested and well-off indi- 
vidual. Probably a twin-engined four-seater on the same 
lines would be a better all-round proposition for the world 
inarket. 

This particular machine has been bought by K.L.M. for 
instructional purposes, since the next additions to this 
company’s fleet—whether D.C.4s or Boeings is not yet 
settled—will undoubtedly have the tricycle type of under 
carriage. First Officer C. C. Steensma, one of the com- 
pany’s pilots, flew it over and gave a very convincing 
demonstration of its various capabilities. 

Unfortunately some complicated Customs ruling ade 
quately prevented anyone from flying in the machine either 





A good impression of the general lines of the Stearman-Hammond can be obtained from this aerial view which was taken 
immediately after the Croydon demonstration. 
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Though unconventional, the appearance of the Hammond 
is not displeasing. In the heading picture of the take-off, 
the amount of undercarriage movement can be realised 
when the position of the wheels is compared with that 
in one of the two sketches on the following page. (Flig/it 

photograph.) 


The Stearman - Hammond in 
England : Simplified Control 
System for All-metal Pusher 
with Tricycle Undercarriage 


as a passenger or as a pilot, so no first 
hand impressions can be given. However, 
Mr. Steensma showed that it was at least 
as manceuvrable as any other light aeroplane 
in the air and a great deal more manceuvrable 
on the ground; that sink or glide-in landings could be 
made with impunity ; and that a cross-wind landing results 
in neither a trailing wing-tip nor a sharp swing into wind. 
The wind was blowing at 10 m.p.h. or probably more, and 
the machine has no movable rudder, so that it was impos- 
sible for the pilot to cheat by providing artificial drift. 
The undercarriage just takes it, though with little keel 
surface one would expect the 

machine to swing down-wind 
without the positive control 
provided by the steerable 








control 




























movement usually given to the ailerons in order to lift a 
wing after a bump is not likely to produce a turn of more 
than a degree or two, and the only difficulty likely to be 
experienced would be while flying on the instruments alone, 
Mr. Steensma told us that the technique of accurate two- 
control blind flying is, in any case, soon mastered. 

In the side-by-side cabin there are five major controls, 
only one of which is used in ordinary flight—the wheeled 
column. This is of the swing-over type and 


operates in the usual way except that, when 
taxi-ing, the aileron wheel is used as when 
driving a car, since its movement turns the 
nose-wheel. Incidentally, this nose- 
wheel movement has some slight 
action on the flying characteristics, 
the drag tending to assist the turn in 


In spite of its high position the 


a Menasco engine is very neatly cowled 


(left). The structure on the roof 
. air-scoop carries the pitot head and 
venturi. Below is a sketch showing 
the control and instrument layout ; 
this sketch, when seen beside the 
photographs on the opposite page, 
also gives an idea of the range of for- 











nose-wheel once it is firmly on the ground. 

In last week's issue the special characteristics 
of the tricycle undercarriage—foolproof land- 
ings and directional stability on the ground— 
were described and explained, so we may pass 
Straight on to the control system of the 
Hammond. This, with its simplification, 
would not be a practical proposition, needless 
to say, without the tricycle arrangement, so 
that some undercarriage comment will be 
necessary. It will suffice for the moment to 
Say that this landing gear has a stroke of 
18 inches and will accommodate a_ vertical 
velocity of 20 feet a second—which is a good 
deal faster than the semi-stalled sinking speed 
of the machine and is equivalent to a free drop 
of 6} feet or so. 

As already explained, the Hammond has no 
controllable rudder. Instead there are two 
fixed but adjustable fins which are normally 
arranged with a slight splay-out to provide 
directional stability in the air. Turns are 
made on the differential ailerons and the eleva- 
tor alone. Presumably the sort of jagging 





ward vision provided for the occu- 
pants. 
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The position of the twin rudders of the 

Stearman-Hammond is set, but is adjustable 

onthe ground. The trimming tab can be seen 

on the trailing edge of the elevator, which 
is in the ‘‘ down’ position. 
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its initial stages. The throttle is of the 
plunger type and is situated, as usual on la 
the American machines, in the centre \ ( 
of the dash so that it can be reached from _ - 

either seat. \ 

On the pilot’s right there is the large flap lever which 
has three ratchet-controlled positions—off, 20 deg. down 
and 40 deg. down. At his feet are two pedals. That on 
the left, when depressed, lowers the flaps 20 deg. from the 
position in which they are already set. In other words, if 
the main lever is fully forward and the flaps are up, its 
depression produces a 20-deg. movement, while if, as is 
normal during the approach, the lever is fully back (flaps 
at 40 deg.), movement of the pedal simply depresses the 
flaps farther for the landing. This arrangement, in the 


case of small-field flying, permits the pilot to ‘lever ”’ 


Ce ~ Bi ii ee 





First Officer Steensma, who flew the machine over. It 

is the custom of K.L.M. to give the younger pilots every 

possible chance of showing what they can do and of gaining 

new experience. Steensma has, in fact, so far done all the 
flying with this machine for K.L.M. 


the machine off the ground before it would otherwise be 
ready to fly, and also allows that last bit of drag to be 
applied at the end of the approach—in each case without 
the need for removing the hands from the wheel or the 
throttle. The pedal on the right applies the brakes on the 
main undercarriage in the ordinary way and there is a little 
parking catch just below it. A small crank on the control 
column operates the elevator tab. This is used only for 
accurate hands-off trimming, since there is practically no 
difference in the engine-on and cngine-cff trim. 
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Nose - wheel, wind- 
screen and air-scoop 
for the pusher en- 
gine. The centre 
section of the screen 
is movable for venti- 
lation or for bad- 
weather flying. 



























The approach can, of course, be carried out in any varia- 
tion of the normal manner, or, alternatively, on sit-down 
and-do-nothing lines with the machine trimmed in a 50 
m.p.h. glide right into the ground. The elevator control 
is limited so that the machine cannot be fully stalled with- 
out a preliminary dive and pull up. Even then the stall 
appears to be quite innocuous. Apparently, if one is so 
inclined, the machine can be brought all the way in with 
the control column right back, though this course of action 
is not likely to be recommended in bumpy conditions 

So far as general comforts are concerned, the Hammond 
cabin is reasonably wide for two people and the amount 
of lateral space is comparable with that provided in the 
Hornet Moth or the Whitney Straight. There is a larg 
door and fixed step on each side, and a good deal of atten 
tion has been paid to the soundproofing and ventilating 
arrangements. Maps and incidentals can be accommodated 
on a shelf behind the seats, while there is a large luggage 
compartment beneath the engine. The machine is sold 
with full electrical and night-flying equipment, including 
a generator and electric starter. 

K.L.M.’s machine is fitted with a supercharged C-4 
Menasco of 150 h.p., but the standard. machine has a 125 
h.p. engine, and the performance figures in the panel on 
this page are those for the normal type 


STEARMAN-HAMMOND «Y” 
125 h.p. Menasco C-4. 





Span 4it 
|} Length 26ft, Llia, 
| Height Tit, Tin, 
| All-up weight ‘ 2 150 Ib. 
| Pavload 440 Ib. 

Maximum speed 129 p.h, 
| Cruising speed (75 per cent, power) ) p.h 

Stalling speed 40 p.b 

Cruising range ; es 


Distributors: N. V. Kon.-My. “ De Scheld Vlissir H 





Icelandic Interest 


[.-LT. Agner Kofoed-Hansen, advisor on aero matters t 

the Icelandic Government, went to Oslo recently in ordet 
to acquire transport pilot experience He has purchased 
four-seater Waco with floats from Wideroes Flyveselskap at 
will introduce commercial aviation for the first time in Icelan 
as from next spring. A private company has been formed t 
that end, and it is anticipated that the coming national ma 
and passenger services will be subsidised by the Icelandic 
Government. 

Mr. Kofoed-Hansen is further reported to have nferre 
with Capt. Riiser-Larsen and Major Mjolner on behalf of the 
D.N.L It was decided to undertake trial flights next yea! 
on a new service to connect Iceland with Norway The D.N.L 
has a Sikorsky S.43, which was used this summer on the Os! 


Steckholm run but had to be taken out because the line was 
too short to make the use of such a large and powerful aircrall 
really remunerative. From Stavanger the new service woul 
pass Lerwick, reaching Reykjavik via Thorshavn. The longest 
leg over open water would be approximately 450 km., V2» 
between the Faroes and Hornefjord in S.E. Iceland. 
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AN AERODYNAMIC NOVELTY 


Compound-Aerofoil Machine 


Under Construction : 


“ Two-way” Camber : 


High Efficiency Claimed with Low Aspect Ratios 


LTHOUGH the ‘‘annular wing”’ idea is by no means 
of modern conception, the rectilinear formation as 
patented by the Willoughby Delta Company, Ltd., 
promises to meet with greater success than earliei 
efforts. In any case, after extensive tunnel tests the company 
is building a small prototype aircraft which should be finished 
in January. 
The company, which was formed in 1931, claims that the 
unorthodox aerofoil formation which characterises its designs 
is aerodynamically and structur- 1 


Another peculiarity of the wing form is that its maximum 
lift is maintained without any effective loss up to angles con- 
siderably higher than the designed landing incidence By 
adopting a certain curvature over the wing-tip sections it has 
been possible to obtain a similarly delayed stall over the lateral 
control surfaces Owing to the fact that the whole aircraft 
is practically one aerodynamic unit, the various components 
of which have effective mutual interactions, the control sur- 
faces become relatively more powerful than might be expected 





ally ideal for ‘‘all-wing’’ air- AY \ 
craft. Known as the Delta F, a one 
the prototype has been planned 
to test the aerofoil form at as 
high a speed and with as much 
spanwise static loading as could 
economically be demonstrated. 
The aerofoil is of compound form 
and is composed of a wing of 
normal aspect ratio with an out- 
rigged tail unit connected to it 
by two additional surfaces 
(termed ‘‘side wings’’) built 
around the tail booms. The 
whole unit is cambered into aero- 
foil sections fore and aft and 
laterally across the side wings. 
The formation is known as the 
Delta aerofoil and is protected by 
patents in nine countries 
Research has shown that this 
rectilinear form of annular wing 
induces a particular form of vor- 
tex distribution and vortex con- 
trol giving high-efficiency char- 
acteristics despite the low aspect 
ratio of the members and that 


considering their areas. 
MN side 


Phe  low-aspect-ratio 


wings perform the unusual func- 






tion of improving the form drag 
of the normal wing at high speeds 
while carrying a low percentage 
of the total aerodynamic load 
themselves At high incidences, 
it is claimed, they maintain the 
maximum lift and _ introduce 
additional drag. Yet another 
important function of these side 
wings is that they reduce con- 
siderably the form drag of cen- 
trally placed nacelles 

By adopting a thickness ratio 
of under 12 per cent. for the side 
wing sections, it has been judged 
practical, in Delta projects of 
40,000 Ib. all-up weight, to pro- 
vide passenger cabins in these 
portions rhese compartments 
are from 5ft. to 7ft. high, 13ft 
wide, and 36ft. long rhe span 
of such a craft would be rgaft 
and the overall length o7ft. At 
this size 96 per cent. of the total 
wetted surface would be useful 
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it induces an unorthodox aero 
dynamic load distribution which 
permits the fullest advantage to 








be taken of spanwise static load- 
ing, making for a very light 
structure 





verodynamically The 
range, for a power loading of 
12 Ib./h.p., 5 


speed 


would be 5: 1, and 
the disposable load half of the 
ill-up weight 

Research tests have incluce 
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The peculiar “two-way ’’ camber arrangements are indicated in the upper view, while the side and front elevations bring 
out other characteristics of the prototype Delta machine. 

















experiments with a complete model air liner in the compresse:|- 
air tunnel at Teddington and a series of model tests in the 
high-speed, open-jet tunnel at the R.A.F.. apart from ex- 
haustive work in other tunnels elsewhere. 

The prototype aircraft, the Delta F, has the following char 
acteristics: Two-seater nacelle, twin Menasco C.4 engines 
placed outboard, single-strut oleo undercarriage (non-retract- 


A PUSH- 
OR-PULL 
“FOUR” 


Details of the New Czecho- 
Slovakian Praga D and DR 


Engines 


HERE is plenty of room in the light 
aircraft market for reliable and econo- 
mical little engines with an output of 
about 60 h.p. Such a unit is the new 

Praga D, which completed its type tests a 
few months ago. A horizontally opposed air-cooled four- 
cylinder of simple design, it has many creditable charac- 
teristics 

The four-throw crankshaft is carried in three roller bearings 
in the top section of the cast alloy crankcases and one ball 
bearing takes the airscrew thrust. In the lower part is an oil 
sump of about 8-litres capacity. ; 

The opposed cylinders have separate big-ends with narrow 
roller bearings, while the little ends have bronze bushes. Each 
alloy piston has a floating gudgeon pin and four rings—three 
compression and one scraper. 

Lubrication of the main moving parts is by pressure feed 
through passages in the crankshaft. The totally enclosed valve 


gear, with automatic lubrication, is a desirable feature trom the 
maintenance point of view. 
The rockers have roller bearings and are operated by 





Sixty Years’ Service 
HORT and MASON, Ltd., inform us with regret of the 
death of Mr. Charles Benwell at the age of 74, after a 
short illness. Mr. Benwell was associated with the Company 
for more than 60 years, chiefly as senior foreman, and, in 


recent years of greater ease, as inspector. Many present-day 


Short and Mason products bear witness to his skill and 
craftsmanship. 
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able), all-up weight 2,350 Ib. The spars and ribs are of wood, 
and the covering is stressed plywood. An idea of the machine's 
appearance is given by the illustrations 

Directors of the company (whose offices are at Bank Build. 
ings, 20, Kingsway, London, W.C.2) are Messrs. P. Nes)it 
Willoughby, F.Inst.P.I., A.F.R.Ae.S., G, L. Reckitt, D, 
Gordon Smith and W. H. Parkin. 





duralumin push-rods from four chrome-nickel steel cam-rings, 


two at the front and two at the rear. The valve gear also 
has forced-feed lubrication from the main oil pressure pump 
Oil drains into the sump and a scavenge pump forces it back 
into the tank through a filter. 

Two Scintilla Vertex magnetos are fitted at the back of the 
engine and 10 mm. Bosch sparking plugs are used in conjune- 
tion with them. A Zenith carburettor is placed below the 
crankcase 

A high-compression version of the Model D has been de- 
veloped by the Ceskomoravska-Kolben-Danék Company, known 
as the Praga DR. This has a 1 to 1.33 reduction gear and a 
compression ratio of 6.7 to 1. The maximum output in this 
case is 90 h.p, at 3,000 r.p.m. 

Praga engines are handled in this country by F. 
Sons, Ltd., Trafford Park, Manchester, 17. 


Hills and 


PRAGA D ENGINE: 


LEADING DATA. 
: [Air-cooled horizontally opposed four cylinder for pusher or 
: tractor installation. (Petrol/Benzole/Alcohol fuel) 
? Bore and stroke 95 x 100 mm. 
? Capacity 2.836 litres. 


: Compression ratio sos oo | Sh, 





?. Maximum power (30 min.) 79/80 h.p. at 2,610 r.p.m. ; 


Rated power 60 h.p. at 2,400 r.p.m. 
Maximum engine speed 3,050 r.p.m, 

: Mean effective pressure (max. h.p.) 138.39 Ib. /sq. in. 
: Weight... 142 Ib. 

1.895 Ib./h.p. 
0.547 Ib./h.p./hr. 


: Weight per h.p. (maa 
? Fuel consumption 


The crankcase shape and general design of the Praga D and 

DR engines was conceived with a view to wing installation, 

with or without cowling. The external appearance is 

certainly neat—the cylinder heads are cast in pairs, although 
the barrels are machined separately. 


Titanine Interim Dividend 


N interim dividend of 10 per cent. actual, less tax, was 

declared last week by Titanine, Ltd. In announcing this 
dividend the directors stated that sales of aircraft finishes and 
their many industrial cellulose and synthetic lacquers showed 
another increase. 

Further additions are being made to the works at Colindale 
North London, which, when completed, will enable the com- 
pany to cope with the increasing volume of orders now being 
received. 
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TO THE CAPE 
IN 45 HOURS 


S we go to press news comes that F/O. A. E. Clouston and 

Mrs. Kirby-Green, flying the De Havilland Comet (re- 
named The Burberry) have reached the Cape in the incredibly 
short time of 45 hours—under two days—thus beating the 
existing figure by some 33 hours. 

The official world’s record flight from England to the Cape 
is held by Miss Amy Johnson in 78 hours 28 minutes, and the 
return record by Mr. H. L. Brook, whose time was 96 hours 20 
minutes ; these two are registered with the F.A.I. as Records 
de Parcours, or capital to capital records. 

F/O. Clouston and Mrs. Kirby-Green, who are trying to 
beat these two times and also the unofficial record for the 
double journey, left Croydon at 9.50 p.m. on Sunday. They 
reached Cairo at 8.59 a.m. (B.S.T.) on Monday, having taken 
a little over 11 hours for that section—some half-hour better 
than the time set up by the late Tom Campbell Black. At 
10.5 a.m. they took off again and continued to Khartoum, 
arriving at 3.20 p.m. After only three hours rest the machine 
was in the air again en route for Broken Hill, Rhodesia, which 
they reached at 9.8 a.m. They left for Johannesburg at 9.45, 
made a refuelling stop there, and continued immediately for 
Capetown, which they reached at about 6.55. 

The Burberry, a De Havilland Comet with two Series II 
Gipsy VI engines, has other fine flights to its credit, notably 
its first long-distance effort when .it was called Grosvenor 
House. On this occasion it was flown to Melbourne by C. W. A. 
Scott and T. Campbell Black in 71 hours 18 seconds to win the 
MacRobertson race. Recently, in the Paris-Damascus race, 


piloted by Clouston, it was the only British entrant and 
finished fourth against very formidable rivals at an average 
speed of 196 miles per hour. 

By the time this appears in print they may be well on their 
way on the return journey. 


GERMANY’S 
LANDPLANE 
RECORD: Dr. 
Wurster, the 
German test pilot, 
who flew what 
seems to be a 
modified B.F.W. 
Me. 109 single- 
seater fighter at 
611-004 km. / hr. 
(379-66 m.p.h.) 
thus breaking the 
world’s landplane 
speed record of 
567.115 km./hr. 


(352.38 m.p.h.) 
held by Howard 
Hughes 





East to West 


RANK HOW AND CO., LTD., of Stratford, who‘hold a big 
contract with the Air Ministry for the supply of aero engine 
lubricating oil at home and overseas, are moving their works 
to larger riverside premises at Trogon Wharf, Carnwath Road, 
Fulham, London, S.W.6 


Keeping It Short 

RITISH TIMKEN, LTD., held their annual dinner and 
cabaret at the May Fair Hotel, London, on Tuesday of last 
week, and it must have produced a record in the number of 
words spoken by the chairman. The number was two, and the 
_ were, ‘‘ The King’’—and a very good time was had by 

all. 
FOR WING WALKERS: A 
skid-proof rubber matting recent- 
ly produced by the Palmer Tyre 
Ltd., (Thames House, London, 
S.W.1) will adhere to either wood 
or metal surfaces with the aid of 
a solution supplied by the makers 
for the purpose. The tread pattern 
illustrated here has rough squares 
with sides measuring about } in. 
and the weight is 8 oz. per 

square foot. 
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FO Clouston and Mrs. Kirby-Green, photographed shortly 
before leaving Croydon. 


Exports Not Neglected 


T the annual general meeting of the Hawker Siddeley Air- 
craft Co., Ltd., held in London on Monday, the chairman, 

Mr. T. O. M. Sopwith, C.B.E., F.R.Ae.S., after reporting 
favourably on the year’s business, added that he was pleased 
to say that the company’s export business as a whole had 
improved during the last year. They realised the importance 
of the export market not only from their own, but from the 
national point of view, and, where compatible with the exigen 
cies of the situation, the Air Ministry and Department of 
Overseas Trade had willingly given facilities and assistance 
which they greatly appreciated. They would endeavour fur- 
ther to consolidate this position during the next twelve months 
The report stated that the directors recommended payment 
of a final dividend on the ordinary shares of 17} per cent 
together with a cash bonus of 10 per cent, both less tax, 
making with the interim dividend already paid a total divi- 
dend on the ordinary shares for the year to July 31, 1937, of 


32} per cent., together with a cash bonus of 10 per cent., both 
less tax 





“FLIGHT” and the BRITISH 
AIRCRAFT INDUSTRY. 


EXT Thursday, November 25 “FLIGHT” will publish the 
first of its two Special BRITISH AIRCRAFT INDUSTRY 
Numbers. 


This issue will contain a detailed review of modern British 
commercial, private and military aircraft, attractively illustrated 
An interesting summary of the various trends of design will also 
be included. 


The following week, on Thursday, December 2, the second of 
these two Special Numbers will appear, devoted to a review of 
current British Aero Engines, and also containing details of the 
activities of some 300 firms producing aircraft accessories and | 
equipment, or otherwise contributing to this great industry. 

In both issues ease of reference will be an outstanding feature. 
Together they will be found to constitute a veritable encyclopedia 
of the British Aircraft industry of to-day. 


NOVEMBER 25 Civil and Military Aircraft. 
DECEMBER 2 Engines and Equipment. 


foo | 


Sixpence as usua! ; but to avoid disappointment a definite order for these two 
issues should be placed with your newsagent 























Royal Air Force and Fleet Au 
Arm News. : Official Announcements : 
Military Aviation Abroad 


Auxiliary Squadrons Inspected 


} be makes pleasant occupation for an idle hour to wonder what 
Gilbert’s Mikado would have chosen to fit the case of an Au 
\ ice-Marshal who holds an inspection on a Sunday and at the hour 
of 1 p.m.. Air Vice-Marshals live by the air, but do they also live 
on it? Do the material comforts of lunch make no appeal to 
them, as they do to lesser mortals? Whatever the answers to these 
speculations (Koko would readily have provided one), last Sunday, 
at the aforementioned hour, the A.U.C. No. 11 (Fighter) Group, 
to wit Air Vice-Marshal E. L. Gossage, C.B., C.V.O., D.S.O., MC 
held an mspection at Hendon of the three Auxiliary Air Force fighter 
squadrons which form part of his Group 

The event was in a way unique, and doubtless was intended to 
emphasise the importance now attached to Auxiliary squadrons. 
The Auxiliary fighter squadrons are not placed in No. 6 (Auxiliary) 
Group, which is part ot the Bomber Command, but are allocated 
to either No. 11 or No. 12 (Fighter) Group, according to whether 
they are stationed in the London district or to the North of it. 

Ihe three squadrons were drawn up in line as a Wing to receive 
the A.O.C. No. 600 (City of London) was on the right, No. 601 
(County of London) in the centre, and No. 604 (County of Middle- 
sex) on the left. The parade was commanded by Sqn. Ldr. P. G 
Stewart, C.O. of No. 600 Squadren. Nos. 601 and 004 Squadrons 
were commanded respectively by Sqn. Ldrs. B. S. Thynne and 
C. P. Gabriel. There were 314 officers and airmen on parade, and 
thirty Demons were drawn up in the rear. Lord Lloyd, G.C.S.L., 
G.C.LE., D.S.O., Hon. Air Commodore of No. 600 Squadron, was 
present in mulfti. 

The A.O.C. first walked along the ranks of each squadron, examin- 
ing the turnout of the men with care. Then he took post at the 
saluting base and the Wing marched past in column of flights. The 
drill was very creditable to airmen (Auxiliary airmen, too) whose 
primary duty in life is not meticulous accuracy on the parade 
ground. The parade was then dismissed, and the engines of the 
Demons were started (all except two, which may have been feeling 
the extreme bitterness of the wind which was blowing) and the 
squadrons took off in turn. Each squadron flew as two flights of 
five machines, though one flight had to be content with three 
Demons. No orders were given until they were in the air, and then 
the A.O.C. issued his instructions by R/T. The formation flying 
was extremely good, despite the obvious bumpiness of the air at a 
low altitude. One has come to expect very accurate air drill from 
these three squadrons, and all of them flew up to their reputations. 
Even critical onlookers could not but admit that they are worthy 
to fly beside the regular fighter squadrons in the defence of London 
May it never have to be defended! 
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rhe A.O.C. then inspected the hangars and workshops, and after 
that, presumably, everybody went and had what, in childhood days, 
we used to call a high tea 

In these admirably patriotic times, all worth-while young men 
wish to do some bit to help in strengthening our defences, and a 
squadron of the Auxiliary Air Force makes a special appeal to 
such. At the moment there are a few vacancies in the Hendon 
Wing. Between them the three squadrons could accept twenty-four 
aircrafthands (unskilled airmen), twenty-one drivers of lorries, 
tenders, or cars (known officially as ‘‘ drivers, petrol ’’), nine car- 
penters, and five metal workers. Applications for enlistment in any 
of these categories should be addressed, not to the Editor of Flight, 
but to the Commanding Officer of whichever squadron the applicant 
wishes to join. The address of all three is:—Hendon, The Hyde, 
London, N.W.9. 


The New Order in Iraq 


N° 7o (Bomber Transport) Squadron and No (Assyrian) Com- 
pany of the Iraq Levies, moved from Hinaidi to Dhibban 
during October. 

Under the new arrangement with the Iraq Government, the 
British forces in the country are to be congregated at the new 
station of Dhibban on the Euphrates, which is much healthier and 
more desirable than their previous stations. Hinaidi is to be handed 
over to the Flying Corps of the Iraq Army. To have British forces 
at this station just outside Baghdad is considered derogatory to 
Iraq’s dignity as a member of the League of Nations. No. 203 
(G.R.) Squadron will, of course, remain at Basra, and No. 84 (B 
Squadron at Shaibah, seventeen miles away 





Air Vice-Marshal Gossage inspecting the ranks of No. 600 (City of London) Fighter Squadron. In the heading picture above he 
is seen taking the salute at the march past. (Flight photographs.) 
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Strengthening the Reserve 


N order substantially to strengthen the airmen’s section of the 

R.A.F. Reserve, the Air Ministry has decided to afford oppor- 
tunities to ex-airmen to rejoin the reserve. Applications should 
be made to the Officer in Charge of Records, Royal Air Force, 
Ruislip, Middlesex. 

Reservists will be entered for a period of four years’ service dur- 
ing which reserve pay of od. per day will be issued They may 
have to attend for a short period of training each year, but this will 
not exceed 12 days. Whenever possible this training will be arranged 
at times convenient to individual reservists. During this period 
reservists will receive, in addition to reserve pay, pay and allow- 
ances of the corresponding ranks and trades of serving airmen. 


No. 1 Squadron Reunion 


TWENTY-FIFTH anniversary reunion dinner for past and 
ees officers of No. 1 (Fighter) Squadron, Royal Flying Corps 
and Royal Air Force, will be held at the Savoy Hotel, London, on 
Friday, November 26, at 19.30 hours for 20.00 hours. The price of 
the tickets is 12s. 6d. each (exclusive of wines) Evening dress o1 
dinner jackets will be worn hose officers who have not received 
an invitation and who wish to attend should communicate with 
F/O. P. J. Sanders, No. 1 (Fighter) Squadron, Royal Air Force, 


Tangmere, Chichester, Sussex 
Flying the Lysander 


N the current issue of The Yandley Page Bulletin, Mr. H. J 

Penrose, chief pilot of Westland Aircraft, Ltd., has written a 
most interesting account of the flying characteristics, as affected by 
the slots and flaps. of the Lysander army co-operation monoplane 
now in large-scale production for R.A.F. squadrons. 

According to Mr. Penrose the machine can be flown with marked 
carelessness, yet still with the utmost safety There is no winding 
up and down of the undercarriage, no setting of flaps for take-off 
and landing, and thus no consequent subtleties in adjusting trim 
The landing technique is simplified and quite a large margin of 
érror may be made in flattening out. The machine will not spin, 
and controls remain fully effective down to the minimum speed 
Despite the high wing loading the Lysander can take off or land on 
a football pitch 
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These remarkable flying qualities are largely due to he correct 
use of full-span Handley Page slots and slotted flaps, all of which 
are operated automatically. In the words of Mr. Penrose, “ the pilot 
flies the machine in his individual and pet manner; the slots and 
flaps, without thought or attention, do the rest."’ 

The leading-edge slat on each wing is in two parts. Both are 
automatic, but the root slat is connected to the flap-operating 
mechanism and opens at a lower speed than the tip slat. With 
varying forward speeds the root slat and interconnected flap open 
in. proportion, and at the correct forward speed for landing, glide, 
take-off or climb, the flap is pulled down to its most effective setting 
rhe root flap closes entirely at an adequate margin above the 
maximum suitable approach speed and cannot open again at higher 
speeds 

If the control column is pulled right back at a great height the 
machine only sinks steadily in a tail-down, and therefore safe, atti 
tude, although the vertical speed might be sufficient to tax the 
undercarriage severely 

Although the Lysander can be sideslipped, its approach angle may 
also be varied simply by altering the attitude 


Flying Accident 
“T‘HE Air Ministry regrets to announce that L.A/C. Donal Martin 
lost his life as the result of an accident which occurred at Aldet 
grove on November 14 to an aircraft of No. 502 Squadron, Aldet 
grove. L.A/C. Martin was a passenger in the aircraft. The pilot 


Fit. Lt. Brian G. Corry, was dangerously injured 


New Stations Forming 
A STATION headquarters will form at Stradishall on February 
4 


next, on which date the station will be placed under the c« 
mand of the Bomber Command, in No. 3 (Bomber) Group This 
station is near Cowling Newmarket, Suffolk 

A station headquarters will form at Thorney Island on February 
next, on which date the station will be placed under the command 
of the Coastal Command, in No. 16 (Reconnaissance) Group... The 
address of the station will be R.A.F. Station, Thorney Island, 
Emsworth, Hants 

Both these aerodromes may be used now for aircraft of personnel 
Visiting the station on duty in connection with the opening, but 
no facilities of any kind will be available They will not be 
available fot general ‘use until March 10 


R.A.F. Appointments 


General Duties Branch 


Wing Commanders.—F. Fernihough, M.C., to Headquarters, No 
24 (Training) Group, Halton; for duty as Senior Personnel Staff 
Officer, 29.10.37. R. L. Crofton, M.B.E., A.F.C., to Headquarters, 
Coastal Command, Lee-on-the-Solent; for Air Staff (Navigation) 
duties, 18.10.37. . F. Lucking, to Home Aircraft Depot, Henlow; 
for Engineer duties, 18.10.37. J. A. Boret, M.C., A.F.C., to Head- 
quarters, No. 5 (Bomber) Group, Grantham; for duty as Senior 
Personnel Staff Officer, 21.10.37. K. E. Ward, to No. 75 (B.) Squad 
ron, Driffield; to command, 18.10.37 

Squadron Leaders.—V. S. Parker, D.F.C., A.F.C., to Headquarters, 
No. 12 (F.) Group, Hucknall; for duty as Senior Personnel Staff 
Officer, 25.10.37. McFarlane, M.C., A.F.C., to No. 16 (Recon- 
naissance) Group, Lee-on-the-Solent; for Air Staff duties, 28.10.37 
E. A. Hodgson, to R.A.F. Station, Gosport; for flying duties in 





No. 1 Coast Artillery Co-operation Unit, 1.11.37. J. A. Hawkings, 
to No. 63 (B.) Squadron, Upwood; to command, 25.10.37. J R 
Scarlett, to No. 16 (Reconnaissance) Group, Lee-on-the-Solent; for 


Air Staff (Navigation) Duties, 11.10.37 r. J. Arbuthnot, to No. 26 
(A.C.) Squadron, Catterick; to command, 12.9.37 C. H. Cahill, 
A.F.C., to No. 203 (G.R.) Squadron, Basrah, Iraq; for flying duties, 


13.10.37. 

Flight Lieutenants.—C. M. Champion de Crespigny, to Headquar 
ters, No. 5 (Bomber) Group, Grantham, 14.9.3) C. E. Littler, to 
R.A.F. Station, Mount Batten, 14.10.37. C: R. D. L. Lloyd, to No. 8 
Armament Training Camp, Evanton, 1.11.37 

Dental Branch 

Wing Commander.—G. A. Ballantyne, D.F.« to Headquarters 
Bomber Command, Uxbridge; for duty as Inspecting Dental Officer 
Home Commands, 4.11.37 


NEW—AND NOT SO NEW. 


Four foreign prototypes, each with features of interest : 
(top left) the German Hamburger Ha. 137B fighter-dive 
bomber, reminiscent of the original cranked-wing Super- 
marine Spitfire ; (bottom left) the Italian Breda 88 multi- 
seater fighter or bomber which averaged 358.72 m.p.h. 
over 62.14 miles and 295.46 m.p.h. over 621.4 miles ; 
(below) the Italian Romeo Ro. 51 single-seater fighter, 
which retains a fixed undercarriage, and the Belgian 
Renard R.36, which has an unusual wing formation and 
a ventral radiator, for its Hispano “ Y’’ engine. 
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FOREIGN SERVICE 


French African ‘Manoeuvres 


aa of Marcel Bloch, Farman, Liore et Olivier and 
Amiot bombers flew from Istres, near Marseilles, last week, to 
join in large-scale manceuvres in Africa. The Farmans are of the 
222 type, having four Gnome Rhone K.14 engines and retractable 
undercarriage. The Blochs and Amiots have two similar engines 
apiece and the older LeOs are fitted with four Gnome Rhone K.7s. 


° ” . 
The “Convoy Fighter” Again 

EFERENCE was recently made in this section to the Seversky 
“convoy fighter '’—in actual fact a particularly versatile two- 
seater, but typifying nothing revolutionary—which has been sent to 
South America for demonstration. A Press release from the manu- 
facturers reveals that the machine made its first public appearance 
under unique conditions. To quote:..‘‘ When it was unloaded at the 
dock, in Buenos Aires, it was found that the wing span of the ship 
was too great to allow conveyance through the city streets. Lieu- 


FLIGHT. 


NOVEMBER 18} 1937, 
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tenant Frank Sinclair, the Seversky test pilot, decided that rather 
than dismantle the plane he would take off with his mechanic from 
the 2o0oft. pier and fly to the Army’ airport. Permission for this 
unique flight was obtained from the Army and civilian authorities 


and Sinclair put on a most convincing demonstration of a remarkable 
take-off of the Seversky Convoy Fighter by- zooming off the dock in 
slightly over half its-length.’ 
Service Load 

LTHOUGH the armament (two or four machine guns) of the 

Curtiss P-36 single-seater pursuit machine, more than apo 
examples of which have been ordered by the U.S. Army Air Corps, 
may seem comparatively small, the machine carries very compre- 
hensive equipment. In addition to the wireless, night flying and 
oxygen gear there is built-in flotation equipment. In the prototype 
at least, the engine (P. and W [win Wasp in the roduction 
machines) has a striking cowling, the orifice of which is of rounded 


diamond shape \ constant-speed airscrew 


is specified 


DEATH OF SIR SAMUEL INSTONE 


ITH gréat -regret Flight has to’ record the death of Sir 
Samuel Instone, which. occurred: in a nursing home in 
London on Tuesday of last week, after an operation 
Sir Samuel will be remembered as one of the founder- 
directors of Imperial Airways, Ltd The way in which he 
came to hold that position was a testimony to his foresight at 
a time when few people believed in the future of civil air 
transport He was head of the firm of S. Instone and Co., 
Ltd., a shipping company, and in 1919 he hoped to reduce 
the time lost in the carrying of bills of lading by making use 
of an aeroplane. His firm therefore bought a D.H. 4a with 
Rolls-Royce Eagle 8 engine, and had it conditioned and 
fitted with a cabin at the Hamble works of A. V. Roe and 
Co., Ltd. Incidentally, this was the actual aeroplane in 
which the late Capt. F. L. Barnard won the first race for the 
King’s Cup in 1922. 
with the future of aircraft, Sir Samuel then 
founded the Instone Air Line, which plied between Croydon 
and the Continent In the days when three companies were 
competing for the all too scanty cross-Channel traffic, the dark 
blue fuselages and white wings of the Instone D.H. 34 
machines were as familiar as the red of the Daimler Hire air 
fleet. This competition was, however, not in the least good 
for the prospects of British air transport, and the Hambling 
Committee, set ug by Sir Samuel Hoare as his first act after 
his appointment as Air Minister, recommended the merging 
of the four existing operating companies to form Imperial 
Airwavs. In this way Sir Samuel Instone became one of the 
original directors, and he held this post until his death. He 
has seen the company grow from rather humble beginnings 
to be a concern of the utmost importance to the Empire. Un 
doubtedi, his shrewd business sense has contributed largely 
to its continuous progress 


Impressed 





Sir Samuel Instone beside one of the Vickers Vimy Commer- 
cial biplanes used by Instone Air Lines. (Flight photograph.) 


Forthcoming Events 


November 18. R.Ae.S. Lecture*: “The tlake-off 

Problem," by Mr. H. F. Vessey. 
November 19. Scottish Fiying Club: 

Central Hotel, Glasgow 

| November 19. Sheffield Aero Club: Annua! Dinner and 

| Dance, Grand Hote!, Sheffield. 

| November 24. Border Flying Club: Third Annua! Ball, 

| Crowa and Mitre Hotel, Carlisic. 

} November 25. C.A.S.C. : Dance, First Avenue Restaurant, 

Lonadea W.C.1. 

| November 25. R.Ae.S. Coventry 

** Clouds,”’ by Dr. R. C. Sutcliffe. 

| November 26. Lancashire Aero Club: Annual Ball, 

| 

| 


Annua! Bal! at 


Branch Lecture: 


Palace Hotel, Buxton (9 p.m.), and Car Rally in 
conjunction with Lancs and Cheshire Car Club. 

November 30. R.Ae.S. Isle of Wight Branch Lecture: 
* Aeronautical Methods," by Mr. E. F. Relf. 

December 1. R.Ae.S. Weybridge Branch Lecture: ‘* Large 
Aeroplanes,’’ by Dr. H. Roxbee-Cox. 

December 2. R Ae.S. Lecture*: ** Wing Surface Controls 
with Reference to Possible Developments in Flying 
Technique,” by Ft. Lt. H. P. Fraser. 

December 2. Herts and Essex Aeroplane Club: Annual 
Dinner and Dance, Park Lane Hotel. 

December 7. Colleges of Automobile and Aeronautical 
Engineering : Annual Dinner and Dance, Grosvenor 
House, London. 

December 8. R.U.S.I. Lecture: ‘* Balloon Aprons," by 
Air Comdre. J. G. Hearson, Royal United Service 
Institution, 3 p.m. 

December 9. R.Ae.S. Students’ Section Lecture (Joint 
meeting with other bodies): ‘* Torsional Vibration in 
Engines,"’ by Mr. R. J. W. Cousins. 





LCecember 14. R.Ae.S. Isle of Wight Branch Lecture 
**Hydraulic Services in Aircraft,’’ by Mr. G. H. 
Dowty. | 

December 15. R.Ae.S. Weybridge Branch Lecture: 
**Anodic Treatment,’’ by Mr. J. Donaldson Craig. 

Decemter 16. R.Ae.S. Studeats’ Section Lecture : ** Con- t 
trol Surface Design,’' by Mr. A. F. Walsh. | 

December 16. R.Ae.S. Coventry Branch: Papers by 
Members. 

December 17. London Aeroplane Club: 
Dance, Park Lane Hotel, London. 


1938. 

January 5. R.U.S.1. Lecture: ‘* The Training of a Royal 
Air Force Pilot,’’ by Air Vice-Marsha! L. A. Pattinson, 
Royal United Service Institution, 3 p.m. 

January 11. R.Ae.S. Isle of Wight Branch Lecture: * Air 
Route and Aerodrome Control,"’ by Capt. P. W. 
Lynch-Blosse. 

January 13. R.Ae.S. Lecture*: ** Radio as a Direct Aid to 
Landing Approach,"* by Sqn. Ldr. R. S. Blucke. 

January 14. Strathtay Aero Club: Annual Bal). 

January 19-21 (provisional). Aerodrome Owners’ Asso- 
ciation: Airports Exhibition, London. } 

January 20. R.Ae.S. Coventry Branch Lecture: ** Instal- } 
lation of Aero Engines,"’ by Dr. G. P. Douglas. 

January 25. R.Ae.S. Isle of Wight Branch Lecture: ** Bird 
Flight,"’ by Capt. J. Laurence Pritchard. | 

January 26. R.U.S.I. Lecture: ** Imperial Air Routes,” | 
by Lieut-Col. H. Burchall, Roya! United Service 
Institution, 3 p.m. 

January 28. Northamptonshire Aero Club: 
Ball at Salon de Dance, Northampton. 
February 17. R.Ae.S. Coventry Branch Lecture :‘ Aircraft 

Motive Power,"’ by Major E. F. Green. 


Dinner and 


Annua: 


* All these lectures take place at the Institution of Mechanical Engineers, ‘torey’s Gate, St. James's Park, London, S.W.1, beginning at 6.30 p.m 
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Day and Night Work with Modern Heavy Bombers : Armstrong-Whitworth 
Whitleys 





By MAJOR F. A. de V. ROBERTSON, V.D. 
(IUustrated by “ Flight” photographs.) 


T was in the late summer of 1935 that Flight first paid 

an official visit to No. 10 (Bomber) Squadron. The 

squadron was then stationed at Boscombe Down, on 

Salisbury Plain, and was flying Heyfords. From 
that visit we brought away most pleasant recollections 
of the hospitality of Wing Commander M. B. Frew, 
D.S.O., M.C., A.F.C., and his officers. The story of 
that visit is recorded in Flight’s book, Squadrons of the 
Royal Air Force. 

Two years makes great changes in the personnel of a 
squadron, but it was only in March last that Wing Com- 
mander Frew left No. 10 B.S., and it was with a pleasur 
able assurance that a second visit to No. 10 would be every 
whit as enjoyable as the last that we received Air Ministry 
permission to call on that squadron again. Those anticipa- 
tions were fulfilled, and under Wing Commander S. 
Graham, M.C., the present Commanding Officer, the hospit 
able traditions of the squadron are very completely main 
tamed. It was a disappointment to find that Wing Com 
mander Frew had left No. 10 B.S. after a very short tenure, 
having been given command of the station at Hornchurch, 
where he deals with his old love, fighter squadrons. In his 
place we were fortunate to meet another old friend, Wing 
Commander R. Harrison, D.F.C., A.F.C., who once pro 
vided our chief photographer with some excellent forma 
tions of Bulldogs when he commanded No. 17 F.S. at 
Upavon 

In the two years which intervened between our two 
visits, No. 10 B.S. has changed not only its C.O. but also 
its station and its equipment. At the beginning of 1936 
the squadron moved from Boscombe Down to Dishforth, 
and during the spring of the present year it was engaged 
in exchanging its Heyfords for AW. Whitleys. 

The Whitley was very fully described in Flight ot 
October 21. Suffice it to add that it is an unusual sight 
to watch this machine coming in to land with its nose 
very hard down as if it intended to fly straight into the 





ground. Then it flattens out and comes down on its main 
wheels, the tail sinking later on. This, of course, is a 
characteristic which the Whitley shares with most other 
aircraft equipped with flaps. The pilots all agree that th: 
Whitley is a very nice machine to fly. 

As in so many other squadrons during this period of ex 
pansion, the squadron pilots are mostly young—Pilot 
Officers and young airmen pilots. Incidentally, there is 
quite an Empire atmosphere about No. 10 (Bomber) 
Squadron. One Flying Officer belongs to the Royal 
Australian Air Force (Citizen Forces), while there are one 
Canadian and two New Zealanders among the R.A.F 
officers of the squadron, and there is another New 
Zealander among the sergeant pilots 

The additional training now given to officers at the 
Flying Training Schools enables the squadrons to get mort 
work done during the year. Previously a squadron had 
to divide the year into individual training in the early 
spring, flight training, and, finally, squadron training. Now 
a very much shorter time needs to be devoted to training 
the officers who are turned out from each F.T.S. They 
have to spend a little time in learning to fly and land the 
two-engined bombers, but that does not take them long 
The seat in the Whitley is not much over oft. above the 
bottom of the wheels, which makes things much simpler 
than they were in some of the earlier bombers, where the 
height was 1o9ft. The Pilot Officers also arrive with a 
good deal of knowledge of squadron duties, and only need 
to learn the particular little ways of their own squadron 
Consequently it is no longer necessary to devote several 
weeks of the early spring to individual training. 

In the olden days heavy regarded only 
as night bombers, and flying by day was only practice for 
flying by night. Now these squadrons have to train for 
both day and night operations. The planting of heavy 
bombs at a considerable distance from the battle front by 
day is now regarded as a normal operation of war. That 
means formation flying, and either three or five machines 


bombers were 














may compose a formation. Approximately one-third of 
the total flying time of a heavy bomber squadron should 
be by night and two-thirds by day. Correct navigation 
is, of course, of the utmost importance, and the public, 
which has been perturbed by certain recent instances of 
heavy bombers losing their way, will be gratified to learn 
that the higher authorities of the Air Force are taking steps 
to ensure such improvements in navigational methods as 
will make a recurrence of these mishaps most unlikely. 
By night, too, the technique of air operations is advanc 


The pilots, officers and airmen, of No. 10 (B) Squadron : 


6b FLIGHT. 


An echelon of four Whitleys. Note the almost-retracted wheels. 


ing, and no longer is formation flying in the darkness con 
sidered an impossibility. 
Dishforth station lies some eight miles north of Thirsk 


in Yorkshire. Thirsk is a small town and so is Borough 
bridge, a few miles farther on, and the station is rather 


in the wilderness It is incomplete as yet, though work 
is proceeding hard on the buildings. One block of married 
quarters for airmen is complete and occupied. The 
cfhcers’ mess is still in a wooden hut, and the quarters for 


officers and men are also in similar temporary | 





Idings 





Wing Comdr. S. Graham, M.C., the C.O., has his hands crossed in front. 


On either side are his two flight commanders, Sqn. Ldr. T. S. Horry, D.F.C., A.F.C., on his right, and Sqn. Ldr. E. B. Steedman 
on his left. 
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NOVEMBER 15, 1937. 


Another view of the echelon, taken from in front. This 

formation is less difficult in twin-engined aircraft than in 

single-engined types, where the pilot seldom has such a good 
view forward and down. 


Army huts are always looked on as temporary accommoda 
tion, but how they will endure! At one time they seemed 
likely to go on for ever at certain stations. It must be 
admitted that they can be made very cosy. Of course, 
while a station is still unfinished, all ranks have to show 
acertain amount of the good old British spirit of ‘‘ making 
the best of it."’ Perhaps the wives and familics have most 
need for that spirit. Schools for the children in the vil 
lages round about are one of the problems at the moment, 
but it is hoped that things will improve for the better later 
on, when the station is complete and has become a factor 
in the development of the district. When the married 
quarters are all finished and social life can be organised 
the airmen’s wives should find the place quite enjoyable 


Recreation 

For the men, of course, there are always games, and 
No. 10 B.S. thinks a lot of its reputation in sport. In the 
R.A.F., games are a great deal more than an amusement. 
They are a necessity to keep all ranks fit. Pilots in par- 
ticular need games to give them exercise which joystick 
and rudder bar cannot give, even on the heaviest macnines. 
The sports grounds at Dishforth are not yet ready, but 
games are played on a corner of the aerodrome. Wing 
Commander Frew made the squadron a champion side at 
Soccer (here our Rugby correspondent interjected, 
“Shame! *’ but was quickly suppressed), and for the past 
three years its XI has won the R.A.F. Junior Soccer Cup. 
It hopes to win it again this year. Dishforth station runs 
two Soccer teams, the first being at the head of the York- 
shire and District League. Two hockey teams are also 
doing well. And our Rugger correspondent revived con 
siderably when informed that the Dishforth XV had won 
both the matches it had played in the competition for the 
Inter-Unit Cup. To add to all that, a swimming and 
water polo team did well last summer, using the baths at 
Ripon, and a cross-country team is in process of forma- 
tion. Certainly the masculine section of the Dishforth 
population ought to keep ‘‘in the pink.”’ 


An impressive line-up of some of the Whitleys of No. 10 
B.S. on Dishforth Aerodrome. 











Farnborough was the birthplace of No. 10 Squadron, as 
of so many other R.F.C. units. The Great War had not 
been in progress very long before this squadron was born 
Its actual birthday was January ist, 1915, and its first 
C.O. was Major G. S. Shepherd. The solid work of mak- 
ing the squadron into a fighting unit, however, was done 
by Major (now Group Captain, retired) U. J. D. Bourke 
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Some of the airmen of No. 10 B.S. Warrant Officer A. C. Townsend, sitting in the centre of the front row, wears an observer's 
wing on his tunic 


On July 25, 1915, the squadron, completely equipped 
with the then very useful B.E.2c, crossed to France and 
was stationed at Choques, three miles west of Bethune. 
There it commenced regular reconnaissance work for the 
ist Army. During, the battle of Loos, in September of 
that year, two flights observed for the artillery of the 
Indian Corps, while the third was used for strategic recon 
naissance. When the R.F.C. was organised into Brigades, 
No. 10 became a Corps Squadron, performing what is 
now called army co-operation work. In June, 1916, Major 
Bourke gave over the command to Major (later Air Vice 
Marshal) W. G. S. Mitchell, and six months later Le was 
succeeded by Major G. B. Ward, M.C. He commanded 
the squadron for nearly a year, but in September, 1917, 
he had a fight in an Armstrong Whitworth (the squadron 
had received this type in July of that year) with three 
enemy fighters, and his G.P. machine was so shot about 
that it crashed on landing and the C.O. was killed. He 
was succeeded by Major K. D. P. Murray, M.C., who kept 
the command until the end of the war. The squadron 
took part in nearly all the big battles on the Western 
Front. the Somme, Arras, the German advance in March 
1918, and the Allied victorious advance after the German 
onslaught had been stayed. 


GREEN HEARTS 


OR many years official and unofficial circles have debated 
with lukewarm interest the question of ground signs for 
aircraft. Few of these have had any practical use when 
closely examined; but the Men of the Trees Society recently 
showed me a model explaining a new idea which appears to 
have much to recommend it. 

So far as the activities of the Men of the Trees concern 
Men of the Air, their scheme consists of systematically plant- 
ing copses and woods which will be unmistakable from the air 
whilst presenting to the Men of the Earth a harmonious effect 
in conformity with ‘‘this green and pleasant land.’’ 

Each member of the Men of the Trees Society pledges him- 
self to plant each year ten seeds or saplings, and the plantings 
are under the control of a central authority 

Captain St. Barbe Baker, the Society’s founder, showed me 
a model layout, consisting essentially of a wood representing 
in plan an elongated heart. The point of the ‘‘heart’’ is 
directed to the S.W.—‘‘into the prevailing wind’’—and a 
stumpy tail lies to the N.E. The bearings are all true and not 
magnetic. 

In addition, a special row of two lines of trees will branch 
off from the appropriate portion of the heart-shaped wood in 
the direction of the nearest landing ground. According to 
the distance this ground is from the wood, so the length of the 
row of trees will be short, medium, or long. 

It need hardly be pointed out that if this scheme catches 
on it will offer very practical help to those lost in the air. It 
has, of course, one major objection: that it is much too simple 


Among many gallant feats, the following may be selected 
for special mention. On August 8, 1913, Lieut. Sheard 
set out in an A-W. with Lieut, Goodwin as observer, and 
over Wytechaetem they were attacked by a formation of 
Pfalz fighters. The pilot was killed, whereupon Lieut 
Goodwin worked the rudder controls with his hands from 
the. rear cockpit and flew the machine safely back trom 
the lines. 

After the Armistice the squadron was moved back te 
Menin and then to Reckem. In January, 1919, the aero 
planes were given up and the squadron was reduced to 
cadre. It returned to England and was disbanded at Ford, 
in Sussex, on December 31. As related above, it was 
re-formed at Upper Heyford in January, 1928 

Since then the command has been held by the following: 
Wing Comdr. H. R. Busteed, O.B.E., A.F.C. (now Group 
Captain, rtd.), Jan., 1928; Wing Comdr. Robinson, Oct., 
1928 ; Wing Comdr. A. T. Whitelock, April, 1929; Wing 
Comdr. P. C. Sherren (killed in King’s Cup race 
Sept. 10, 1937), Sept., 31930; Wing Comdr. H. K 
Thorold, D.S.C., D.F.C., A.F.C., Feb., 1933; Wing 
Comdr. C. B. Dalison, A.F.C., Feb., 1934; Wing 
Comdr. M. B. Frew, D.S.O., M.C., A.F.C., Aug., 
1934; Wing Comdr. S. Graham, M.C., April, 1937. 


ARE TRUMPS 
and full of common sense ever to be accepted freely by local 
authorities and absentee landlords, and also that it requires 
no forms to be completed in triplicate for its eventual 
consummation. 

At the same time, anyone who has experienced the “‘ help 
of local inhabitants after a forced landing when lost will realise 
that local prejudice may have a lot to say as to the precise 
direction of the row of trees pointing to the nearest aerodrome 
\ divergence of ten degrees matters little to the averagt 
landscape gardener. B. J. & 


Practical Experience 
ME. STUART CAMPBELL, who has recently joined the 


staff of British Timken, Ltd., has, in addition to his 
engineering training, had a distinguished flying career with the 
Royal Australian Air Force, during which time he twice visited 
the Antarctic with the Mawson expeditions 

Since then he has spent a considerable time in aerial ex 
ploration work in various parts of Australia and islands in the 
Southern Hemisphere. 

During his most recent trip he was, for eleven months, the 
only link between a small party of prospectors, struggling 
through the depths of unexplored Papua, and their base camp. 

Mr. Campbell will shortly visit the United States before he 
returns home to act as resident service engineer for British 
Timken, Ltd., in Australia and New Zealand. 
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COMMERCIAL AVIATION 


THE WEEK AT CROYDON 


A Winter Boom : Spy Mama : Records 
Attempts : Redecoration : Simplification : 
Not So Captive 


HE fact that air traffic companies are finding this 

winter's travel figures far in excess of those of pre- 

vious years is no longer news, but there is another 

aspect of the matter. Special charter companies, too, 
have found a boom rather than a slump this time in long- 
period charters. Olley Air Service, for example, has a 
three-months’ tour of Africa on hand as well as a European 
charter by a prominent American business man, involving 
three.or four thousand miles’ flying. 

People at last realise that by means of air transport a 
new commodity, worth far more than its weight in gold, 
has been placed on the market. You can buy large slices 
of “‘time’’ over the counter at places like Croydon, have 
them wrapped in the paper of comfort and tied up with 
the string of freedom from worry. 

Following the announcement that serving R.A.F. officers 
are to fly in our transport machines, and with that amaz 
ing inopportuneness which drives Continental editors to 
frenzy, one of our newspapers published a letter from a 
“Proud Father’’ or a ‘“‘Furious Ratepayer’’ asking 
whether foreign aeroplanes had to stick to their routes, or 
whether they could fly wherever they liked. He had seen 
a foreign machine with the well-known lucky emblem on 
its tail stealthily and secretly circling at a very low altitude 
over Great and Little Hookem, Bookham or Flookum—I 
forget which. Evidently the writer supposed that air 
photos were being taken of the police station, the fire 
brigade (complete with hens roosting on axle-tree), or some 
other military objective. I suppose the pilot had heard 
that the Flookums, Magna and Parva, were a mirth- 
provoking sight no foreign visitor should miss. 

F/O. Clouston and partner set off from here on Sunday 
night in the D.H. Comet, which won the Melbourne 
race. It is notable that F/O. Clouston showed consider- 
able courtesy in endeavouring not to incommode regular 
air traffic; so refreshing and unusual, I thought, at a 
strictly commercial airport. By the way, the local police 
(or airport wardens) put up a much better show on their 
own in handling the fairly small crowd than the up-stage 
Metropolitan Police did on a fairly recent occasion. There 
was news on Monday evening, too, of another Cape record 
attempt, this time by a Roumanian, Prince Cantacuzene, 
with the Caudron Typhoon, which he used on his previous 
effort. This machine is said to have a non-stop range of 
3,000 miles, and his idea is supposed to be Croydon-Cape 
with only one stop by the West African route. He did 
not reach Croydon from Paris on Monday evening, as ex- 
pected, but turned back. Why do all these stunt flights 
from Croydon, anyhow? 

The two Imperial Airways offices, on the left side as you 
come into the main hall here, are being redecorated in 
pleasing style, the chief feature being the words ‘‘ Imperial 
Airways’’ in very big red letters of good mcdern design. 
Further surprises may follow, and I feel that the well 
known speed birds should come in somewhere with excel- 
lent effect. Some credit may perhaps be given to K.L.M., 
who, some time ago, started the vogue for better and more 
dignified offices for the reception of air travellers at 
Croydon. 

Incidentally, the K.L.M. demonstration of the Stearman 
Hammond last week genuinely interested a great many 
people. If.the idea is fully developed, the future of 
ancient air-liner commanders seems to be assured. Almost 
anyone can fly one of these machines straight on to the 
ground (blonk!), and not only the aeroplane but its com- 
ponents will presumably stay put. 
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Imperial Airways’ new London terminal building as it will 
appear from the railway frontage side when completed at the 
end of next year. Some details appear on this page 


The Not-So-Captive-Balloon Brigade is in the news, not 
to say in the soup, once more. Every now and then these 
folk go all ‘‘ spirit of carnival,’’ and loose balloons right and 
left, or else they forget to tie the things to trees. In the 
past only captains, crews and passengers of air liners have 
been endangered by these stray lumbering moon-calves of 
the air, and officialdom has remained frigidly complacent 
regarding the escape of these monsters rather as an Act 
of God than as one of inefficiency. With the malign 
cunning of all inanimate things, these balloons have drilted 
‘‘athwart and alongst’’ the air routes, lurking behmd 
clouds to fish for aeroplanes with anything from 300 to 
3,000 yards of steel cable, much as Izaac Walton fished 
from behind a bush for the chavender or chub. 

In the past no apologies were tendered, of course, when 
transport machines were imperilled, but I guess there will 
be both loud and repeated apologies this time. An official 
has gone to France to claim the errant gas-bag, and they 
say that he expects a reception almost riotous. Probably 
he has ‘‘Calais’’ engraved on his heart, and Boulogne, 
Bethune and St. Omer, as well as Andruicq (there a hous¢ 
was set on fire) tattooed on his less important intes- 
tines. They say he is clad in steel armour with special 
reinforced seat to the pants. As long as no infuriated 
Mayor of a devastated area somewhere in France sets 
about him with a tin-opener, his colleagues reckon that 
he has a slight chance of returning to the shores of Albion, 
but it doesn’t do to be too optimistic. A. VIATOR 


Centralisation 


HE new Imperial Airways terminal at Victoria is being 
designed not only to provide accommodation for the head- 

quarters’ staff, but to handle all the passenger and freight 
trafic Eventually it will be the starting and finishing point 
of every journey by Imperial Airways between England and 
the Continent and the Empire, and it has been designed by Mr 
A. Lakeman, L.R.I.B.A., on such a scale that it should be 
able to meet all demands in connection with Imperial traffic 
for the next few decades 

It will lie on the east side of Buckingham Palace Road, 
Victoria, with a frontage from Elizabeth Bridge to a point 
nearly 500 feet along the road. The rear of the building will 
actually be in Victoria station, so that it will be possible to 
handle passengers and freight with the minimum of delay, and 
electric trains will provide transport to the Empire base on 
the South Coast and possibly to the projected aerodrome at 
Eynsford, Kent. 

Work was started on the foundations of the new terminus 
some months ago, and it is now hoped that it will be ready 
for occupation by the end of 1938. 
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SPECIALISED TRAINING 
] 
P § 
a . . ° ° 
British Airways’ Transport Pilots’ School : Instruction 
: . ° 
in the Modern Technique - 
pri 
e —_ ‘ L : for 
URING the past two or three years the entire ins 
technique of transport flying has been changing. al 
There can be no return to the old methods, and the is | 
commercial pilot of to-day and to-morrow is, and bli 
will be, primarily a scientific specialist. ho 
rhe need for specialised training was pointed out by the May- pa: 
bury Committee, but the demand for still greater service re- eas 
liability and higher speeds had already made the need quite gre 
| obvious. Rough-and-ready navigational methods were good pt 
| enough when services were simply not expected to operate in ho 
| thoroughly bad weather’ conditions and when machines hos 
1 travelled comparatively slowly. Nowadays an error.of a the 
| minute in an estimated time of arrival means a difference of : ° wo 
) three miles in the pilot’s calculated position, and services The chief instructor and navigation officer at British Airways, wil 
. must run to schedule in all but what the Americans call ‘‘ zero- Mr. A. R. O. McMillan, who is in charge of the school. on 
] zero’’ conditions. cir 
Not very long ago-Capt. Flowerday, the chief pilot of British acc 
Airways, bringing the night mail in from Berlin, spent a whole years with Air Service Training. He holds a_ First-Class cot 
| hour making blind approaches into Croydon. On each ap- Navigator's licence, various Ground Engineers’ licences, and rec 
proach he brought the Ju.52 down a little lower, hoping to is, as a flying instructor, graded Ai at the C.F.S. Capt. E, sin 
catch that glimpse of the ground which is still necessary for Brooke-Williams, who holds an Extra Master’s certificate, the 
the actual landing, but he finally went off to Lympne. Only assists him as lecturer on navigation, and Capt. V. E. Flower- I 
perfect training, confidence and equipment made such a series day passes the junior pilots off on actual route work with the his 
of attempts both safe and practicable. He had to fly blind service machines. In the Electras, for instance, the normal to. 
with essential and perfect accuracy during the entire period. operating crew consists of the captain and a radio operator, ma. 
A pilot who treats instrument flying as an unpleasant but who has his own compartment behind the control cabin; the un 
occasionally necessary trick, would either have been unable second pilot’s place is taken by a pupil who is learning the sta 
to carry on or been exhausted at the end of it. particular route, and he eventually makes the runs from the tho 
[he demand for higher speeds and greater general efficiency first pilot’s seat while Capt. Flowerday checks up on his cou 
has, directly or indirectly, brought retractable undercarriages, general capacities. tha 
flaps and, more important, constant-speed airscrews, mix- Apart from straightforward study for Second- and First- I 
ture analysers, and so forth, into the picture. To-day’s pilot Class Navigators’ licence examinations, the school work Mr. 
must be a technician. Ignorance may not only cause serious necessarily involves a great deal of practical flying and navi- ope 
damage to blown engines, but will also result in unreasonable gation practice in the air—stellar navigation, for instance, is 
fuel consumption and possible shortage. A modern machine of particular importance since the company will eventually be 
flown at the 12,000-ft. operating height without understand- operating long-distance services to West Africa and South 
ing can be likened to a flying fuel tank with a leaking cump America. Consequently, Mr. McMillan’s long experience as 
valve. Pilots, therefore, must be trained to obtain the best an instructor, as well as a navigator, is particularly useful, and 
results from modern machines. the embryo commanders make trips with him by day and by 
British Airways’ new school at Gatwick—to be transferred night in either the Fokker F.8 or F.12. Though comparatively 
to Heston when this airport is ready to receive the entire elderly, these two school machines have v.p. airscrews and are 
organisation—is primarily a navigational and instrument-flying as completely equipped as almost any in service; furthermore 
training centre, but the technical section is at least of equal they are easy to maintain and to fly, so that they are especially 
importance, and the whole thing is designed so that their useful as training types. When we were at Gatwick recently 
services shall be second to none in all-round efficiency. It is the F.12 was apparently helping to deal with the Paris rush 
in charge of Mr. A. R. O. McMillan, who previously spent six but the F.8 was to be seen. Apart from the usual free and 
restrained gyro instruments, a rate 
of climb indicator and a sensitive pres 
altimeter, the machine is equipped r 
with Lorenz approach equipment had 
a floor-type drift sight, a hemi- late 
spherical Perspex window in the and 
rear door so that sextant sights Inat 
may be taken, and a chart table inde 
with the usual etceteras. In fact yeal 
the crew in this machine can do had 
anything at all in the way of bad pre\ 
weather navigation which is pos pan 
sible on the most up-to-date types Aus 
When a pupil is practising instru- A 
ment flying or blind approaches on « 
the first pilot’s windscreen can be C 
obscured with a muslin blind indi 
which nevertheless, allows plenty by 2 
of natural light to enter his side incr 
of the wide control cabin and 
Most interesting of all the serv 
schools equipment is, of course caps 
the Link ground trainer, which was incr 
described and illustrated in our alm 
Pass 
At work in the Fokker F.8., one . 
of the two fully equipped trans- P - 
port machines which are used on 
by the school. In last week's th: 
issue the Link ground trainer 7. 
equipment was illustrated and ped 
- ; num 
a picture of the instrument and T 
control layout of the trainer 
. . with 
itself will be found on p. 496. prov 
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In the lecture room at Gatwick. Capt. 

Brooke-Williams instructs a class of 

senior pilots in the more abstruse 
problems of navigation. 


jssue of October 28. This is being used 
primarily for blind approach practice and 
for practice with the kind of really accurate 
instrument flying which is so essential to 
safety in modern conditions. Before a pilot 
is really competent in the technique of the 
blind approach he requires about fifteen 
hours’ training. Using the Link, the greater 
part of this training can be carried out 
easily, safely and economically on the 
ground, and before the pupil goes up for 

actice in real earnest he is already at 
home with the sequence of operations. After 
hooded approaches at Gatwick or Heston, 
the pupil then goes up at night, and his final 
work is carried out in the machine which he 
will fly in service and in conditions which 
are of the genuinely bad variety. In such 
circumstances Mr. McMillan, who always 
accompanies the pupil, must have complete 
confidence in him and in the training he has 
received. The chief instructor’s job is no 
sinecure when transport pilots are being brought up in the way 
they should go. 

Elsewhere ‘‘ Indicator,’’ in his weekly comments, describes 
his experiences with the Link Trainer, and it will be sufficient 
to say here that the device is no plaything. Every one of its 
many instruments react with a realism which is positively 
uncanny, and the machine has the added advantage of neutral 
stability. It must be flown all the time in all three axes—and, 
though the instructor may leave his desk during long ‘‘ cross- 
country "’ flights, his work is no less difficult and responsible 
than it is while in the air. 

In the technical training department, which is in charge of 
Mr. Gribble, the pupil may study at first hand the details and 
operation of such things as carburettor mixture and heater 
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undercarriage re 
de-icing gear, and 
instruments in general. The necessary items with various struc 

tural parts of the Electra are a permanent part of the school’s 
equipment. 

Finally, there is a navigation lecture room, a library, and a 
study for the use of British Airways’ pilots, of whom six of 
the senior grade have already been detached from service for 
a First-Class Navigator's course. The entire school,. with the 
wireless section, is designed not only to train newcomers from 
the Service and elsewhere for the specialised business of trans 
port flying, but also to ensure that they afterwards remain au 
fait with up-to-date requirements and methods. Modern train 
ing for modern conditions 


controls, exhaust gas analysers, flap and 
traction gears, constant-speed airscrews 


AN 


IMPERIAL YEAR 


The Past and the Future of Imperial Airways as Visualised in the 


Chatrman’s 


HE thirteenth ordinary general meeting of Imperial Air- 

ways, Ltd., was neld on November 11 at the Hotel 

Victoria, Northumberland Avenue, London, 4V.C. Sir 

J. George Beharrell, D.S.O., chairman of the company 
presided. 

The chairman, opening his address, said that the company 
had suffered an irreparable loss in the death on July 22 of the 
late chairman. He spoke of Sir Eric Geddes as a great leader 
and a wise counsellor who had worked untiringly towards the 
inauguration of the Empire services; the company had been 
indeed fortunate to have his guidance during the early difficult 
years Ot three absentees from the board, Sir Samuel Instone 
had been suddenly and tragically taken from them on the 
previous day Sir John Salmond was engaged on the com- 
pany’s business in the East, and Mr. I. C. Geddes was in 
Australia 

A payment of a 7 per cent. dividend and a 2 per cent. bonus 
on old ordinary shares was recommended. 

Considering the subject of traffic operations, the chairman 
indicated that the total volume of traffic carried had increased 
by about 7} per cent. over the previous year. Mails, which had 
mcreased very considerably, necessarily required preference, 
and until the whole fleet of ‘‘C ’’ class flying boats came into 
service the company had been unable to provide sufficicnt 
capacity for the potential Empire traffic. As a result mails 
increased by 24 per cent., while passenger traffic decreased by 
almost 2 per cent. The average distance travelled by each 
passenger had, however, increased 

Unfortunately, none of the new larger and much faster land- 
planes had peen delivered, and the matter was now a serious 
one for the company. There had been no lack of foresight. as 
the order had been placed for the finished design more than 
three years ago. The board, always ready to take advantage 
of improvements, had placed the first commercial order for a 
number of De- Havilland Albatross machines. 

The co-operation of Qantas Empire Airways’ Brisbane-service 
with the company’s regular twice-a-week Singapore - service 
Provided a twice-weekly service between England and Aus- 


Address 


tralia. On the London-Karachi section of this line traffic had 
increased by 16 pert cent. over the previous year, 74 per cent. 
of the available capacity, a very high percentage having been 
The traffic on the Karachi-Singapore route, which -is 
with Indian Trans-Continental Airways, had 
The chairman mentioned that their 
had during 


sold. 
operated jointly 
increased by 31 per cent. 
associated Australian company, Qantas Airways 

the year increased its traffic by nearly 85 per cent 

The year under review was the first in which Imperial 
Airways had operated the branch line between Penang .and 
Hong Kong. The long stages and consequent heavy load of 
fuel had resulted in a somewhat poor paying load capacity for 
the class of aircraft With the friendly co-operation of the 
Siamese Government it was hoped that shorter siages would 
give additional capacity. 

Speaking of the Africa services, the chairman said that the 
first step in the inauguration of the Empire air mail scheme had 
been to eliminate a train section and to bring the new Empire 
boats into operation over the whole route between England and 
Egypt. The next phase, completed just before the report, had 
been the introduction of these boats on the whole of the Africa 
line. The scheme had involved the abandonment of the inland 
route. but it had not left the intermediate British territories 
without air connections. Wilson, Rhodesia and Nyasaland 
and South African Airways, associated companies, continued to 
serve those places The branch line serving West Africa from 
Khartoum had been extended from Kano to Lagos in October 
of last year, and recently to Accra. ~ 

The chairman stated that by the end of the financial year 
under review preparations for the Bermuda-New York service 
were almost completed, and in June last year, in conjunction 
with Pan-American Airways, a once-weekly passenger service 
was started The demand for accommodation had been 
encouraging 

Sir George then gave a brief review of the change from land 
planes to flying boats, commenting on the excellent. work of 
Short Bros. ia delivering twenty-five Empire boats so far. He 
also paid a tribute to the excellent way in which the staff had 
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completed the changeover operating technique without dis- 
location of the regular services. 

Sir George was sure that the shareholders had noted the 
successful ‘accomplishment of ten experimental flights across 
the Atlantic and he paid a tribute to the work of the Air 
Ministry meteorological and wireless officials. The valuable 
data obtained from these experimental flights were being ap- 
plied to their continuing studies on the question with a view 
to establishing regular services as soon as practicable 

he chairman said that during the past year considerable 
progress had*been made towards increasing more economically 
the range of aircraft for operation over long sea passages. He 
talked of the development of the large, long-range flying 
boats, of assisted take-off, and of the Short Mayo composite 
aircraft The. comnpany was also considering the possibilities 
of refuelling during flight 


The Empire Base 


It was regrettable, he said, that the new Empire marine 
airport was no further ahead due to the political and other 
obstacles which had been encountered. It was, however, hoped 
that these would be overcome and that the construction of 
the port would be started shortly The necessary authorisa- 
tion required an Act of Parliament and the chairman under- 
stood that the Portsmouth Municipal Council was promoting 
a Bill in the present session to obtain the necessary powers. 
rhe company had expected that the Langsténe airport would 
be usable though not complete by the beginning of this year 
It. was now unlikely to be in use for at least another year. 

Ihe difficulties in connection with the erection of new 


offices in Buckingham Palace Road had been removed. An 
Act of Parliament had been necessary, but work was now in 
hand, and the premises should be ready for occupation during 
next summer rhe new terminus, which from the railway 
point of view wes inside Victoria Station, was part of a long 


view plan of which Langstone Harbour, as the terminal air- 
port for Empire services, was a part. From a railway platform 
at the new terminus electric trains would serve the flying boats 
alongside at Langstone Harbour. The other part of the plan 
would provide electric trains between the terminus and the 
airport for continental services. At the Company’s suggestion 
the Southern Railway had reserved a large site near Eynsford 
capable of being developed into an excellent airport. 

[he chairman hoped that by next summer the new fleet 
would be in operation over the whole of the lines to Australia 
and South Africa with the frequency of service planned. All 
British territories except Australia, which had special prob 
lems, had consented to come into the scheme with the United 
Kingdom and to send all the Empire letter mails without sur- 
charge It was hoped that before the chairman’s next address 
the extension of the main line to New Zealand would be estab- 
lished and if instructions to proceed were now given regular 
air services would be in operation next summer 

It had been announced at the last general meeting that upon 
the completion of the new agreement with the Government the 
Board would consult with the Treasury as to the terms of a 
fresh issue of capital. Consent had been given in June to in- 
crease the nominal capital to £5,000,000. Power had been given 
to the directors to issue either Preference or Ordinary shares, 
and they had decided upon one million of the new {1 shares 
as Ordinary shares at 30s. each. The fixing of the price at 
30s. had followed consultation with, and advice from, His 
Majesty’s Treasury. The chairman then explained considera- 
tions which lead to the fixing of the price of issue. An injunc- 


tion had been sought to prevent the issue being made at that 
price but the Board had been advised that the proceedings 
had no substance 


The Board had had no cause to alter their 
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a 
views. The Board had not yet decided upon the form further 
new capital would take. 

Sir John Maffey had been appointed a director to fill th 
vacancy created by the death of the late chairman. Sir Francis 
Joseph had been appointed by the Secretary of State as a 
Government director in the place of Sir Walter Nicholson on 
his retirement 

Dealing with the company’s prominence in the news re- 
cently, Sir George said that it had been necessary for the 
company te terminate the engagements of four of its captains 
and three of its first officers It had been suggested that in 
the cases of two of the captains the decision had _ been 
influenced by the fact that they were the chairman and vice- 
chairman of the newly formed British Air Line Pilots’ Associa- 
tion Ihe chairman had personally reviewed the reasons for 
the action and was confident that anyone with a knowledge 
of the full facts would agree with the decision, which had not 
been influenced by the fact of membership of the above or an 


other organisation Ihere had been no victimisation, and 
three of the first officers had never flown in command of am 
of the company’s aircraft. The chairman said that the com- 


pany had no objecticn to the principle of collective bargain- 
ing, but, if only in fairness to our employees, they must be 
satisfied that they were dealing with those whom their em- 
ployees desired to represent them rhe range of salaries had 
been published and they were in every way up to, if not better 
than, those paid by good employers for more or less compar- 
ible duties and responsibilities 


New Developments 


On the subject of blind-landing apparatus the chairman said 
that this was a new development, that the ground counter 
part at Croydon, which was the responsibility of the Air 
Ministry, had only been in operation since May and that the 
counterpart in Paris was still in the development stages. As 
soon as the company’s technical staff were satisfied with the 
development of this apparatus no time was lost in ordering 
the equipment for the aircraft Ihe company had spent 
great deal of money in research on de-icing and anti-icing and 
t was believed that the means that was being emploved was 
at least equal if not superior to any other known device. The 
company spent substantial sums annually on all kinds 
prudent experiment and research. The chairman closed his 
address by commenting upon the company’s cordial relations 
with His Majesty’s Government departments and _foreigt 
Governments, and by paying a tribute to the staff for its loy 
service to the company. 

Sir Harry Brittain thanked the chairman for his very able 
report and Capt. Alfred Instone thanked him for his sympa 
thetic reference to the death of his brother The chairman 
then replied to questions, and accounts 1 report wer 
adopted 








Singapore Survey 
N Monday the Short Cordelia was scheduled to start from 


Karachi on a survey flight to Singapore by way of a pre- 
liminary to the reguiar service by boat, which should be started 
early next year. 

The route is via Raj Samand, Gwalior, Allahabad, Calcutta 
Akyab, Rangoon, Koh Samui and Penang. Cordelia is ex 
pected to reach Singapore before the end of this week. 

Incidentally, it is reported that Imperials are likely to move 
their Eastern headquarters from Karachi to Calcutta before 
the new flying boat scheme is under way. No final decision 
has, however, yet been made. 



















Acre 
alwa 











urther 


ill the 
‘TAancis 
as a 


On On 


vs Te- 
wr the 
ptains 
hat in 

been 
| vice- 
ssocia- 
ns for 
vledge 
id not 
or ani 

an 
ft am 
» COM- 
rgain- 
ist be 
r em- 
Ss had 
better 
mpar- 


n said 
unter 
e Air 
at the 
: As 
th the 
dering 
vent 
ig anc 
d was 
The 
ids of 
~d his 
ations 
oreigt 


lov 


y able 
ympa- 
jrman 

were 


from 
a pre- 
tarted 


cutta 
is eXx- 


move 
before 
cision 





















NoveMBER 18, 1937. FLIGHT. 495 
Commercial Aviation 


THE NEW LE BOURCET 


Some Pictorial Impressions of the Terminal Building for 
the Airport of Paris 


N Friday afternoon, November 12, M. 
QO Albert Lebrun, President of France, 

opened the new terminal building at 

Le Bourget with colourful ceremonial 
This building replaces those which were 
erected in 1920 and 1921. 

With the extensions which have recently 
been made to the landing area, Le Bourget 
now has runs varying from 1,200 to 2,500 
metres, and the new terminal building should 
help to put it in its place among the world’s 
finest airports, 























Across the top of the page are two views of Le Bourget’s new terminal showing the attractive road-entrance side—which is not 

always considered by designers—and the control tower, with Heracles below, on the tarmac. The facade of the rear of the build- 

ing is decorated as shown in the left of the two centre pictures, the second of which shows the main hall. Another view of the 
latter forms the subject of the picture at the foot of the page. 

















Topics of the Day 


Real Ground Training 


OR very good reasons the idea of a ground trainer, 

F as such, is not looked upon with any great favour. 

Most of the examples which have been produced in 

the past have been failures and, indeed, it is difficult 

to see how it is possible to reproduce the sensations and 

the control feel of flying accurately enough for such a 
device to be of real value. 

From all accounts, however, the Link instrument-flying 
trainer appeared to be very good in its way, but before I 
had a chance of playing with British Airways’ example of 
this affair I still did not believe that it could be quite as 
good as the real thing. The doubt remained until I pulled 
the lid down. Once the familiar but not very helpful 
features of a rather plain room had been shut out and it 
was necessary to concentrate on the instrument board of 
the trainer, comfortable reality was shut out with the 
room and the machine might well have been flying at the 
indicated 1,000 metres and 280 km. /hr. 

Minute by minute as I did battle with the eight major 
instruments the flying impression became more deeply 
ingrained, and when, at the end of forty minutes or so, 
Mr. McMillan, the chief instructor, lifted the lid, it was 
the room which lacked reality. 

Those wretched instruments reacted exactly (not ap- 
proximately) as they would have done in an Electra, and 
the controls felt right—even to the light ailerons with a 
perceptible delay action, and the comparatively heavy 
fore and aft control. Furthermore, the application of 
aileron without rudder produced a yawing motion, the 
climb deteriorated with height, and the compass possessed 
a mild form of northerly turning error. Only acceleration 
forces were missing, and the lack of these was only notice- 
able during a spin. The bumps which were introduced 
felt just like the bumps which are experienced while 
cloud flying and the instruments gave the same sort of 
jerky reactions to these bumps. 


Forty Minutes’ Hard 


M* instrument-flying training has been of a casual and 
incomplete nature. An ability to hold a climb or 
glide, to steer within ten degrees of a predetermined 
course and to come out of a spin is about the limit of 
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REALITY ITSELF: The cockpit of 
the Link ground trainer, which is 
sufficiently like the real thing in all 
conscience. On the dash, from left to 
right, can be seen (top) a time of flight 
clock, blind approach indicator, 
(centre) A.S.I., artificial horizon, rate. 
of-climb indicator, revolution counter, 
(bottom) sensitive altimeter, directional 
gyro and turn indicator. 


my capacity and that forty minutes 
flying on different courses just began 
to polish me up and to give mea 
real understanding of the transport 
type of instrument—such as the arti- 
ficial horizon and the rate-of-climb 
indicator—with which I am only 
moderately familiar. Give me two 
more hours on that machine, I felt, 
and I shall begin to fly properly by 
instrument. 

Although the machine never 
actually reached ground level according to the sensitive alti- 
meter reading, if it had been a real aeroplane I should 
probably have been killed just the same. After my first 
spin such an unconscionable amount of time was spent in 
lining things up that the A.S.I. needle went right off the 
clock and the wings would have undoubtedly been pulled 
off during the recovery. Otherwise my performance was 
reasonably satisfactory, and, towards the end, course and 
speed could be held with fair accuracy in sharp bumps 
Which reminds me that real bumps are not often avail- 
able when flying under the hood, and for that reason alone 
the Link is preferable. 

Incidentally, some humorist has devised the good, if 
somewhat macabre, idea of arranging a special firework 
to go off when the pupil’s erratic progress in the vertical 
plane causes him to descend below indicated ground level 
This firework will not only make a noise like a crashing 
aeroplane, but will also give off dense fumes with a dis- 
tinctly fleshy flavour. Dear me, perhaps that would not 
be very encouraging to some sensitive people 

The Link trainer has no stability in any axis, and must 
be flown the whole time. The fact that the majority of 
aeroplanes are almost rigidly stable in the fore and aft 
plane, and can be flown on the trimming wheel, meatt 
that my greatest difficulty was experienced in holding a 
constant air speed. Nearly every time I moved the verge 
ring of the compass, reset the directional gyro, or lifted 
the microphone to talk to the instructor, the air speed 
had altered—and a bout of slow flying very rightly causes 
the sensitive altimeter and the rate-of-climb indicator t 
show loss of height, whatever the altitude. If stalled, the 
machine promptly goes into a spin, and over-correction 
causes a second spin in the other direction. The engine 
revolutions rise or fall according to the attitude and ime 
spective of the position of the throttle. Think that out 


Useful Equipment 


EEDLESS to say, the whole complicated mechanisi 
costs rather a lot of money—about {1,500 with full 
equipment, I believe. This, however, is a small sum 
when it is compared with the cost of a similarly equipped 
transport aeroplane, even a baby one, and the running 
costs are, of course, only a fraction of those involved 
operating such a machine. 

There are not many clubs or schools in this countty 
where a reasonable number of ‘‘ B’’ licence aspirants aft 
trained every year, but only one or two of these could 
afford a real transport aeroplane. Even if they could, 
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the trainees could not pay the tremendous hourage charges 
which would have to be made. Here is something which 
might be of value and which would at least provide pupils 
with experience of present-day instrument equipment. 
The ability to fly tolerably well on a turn indicator is 
merely a start, though three-quarters of the battle in 
jnstrument-flying is that of convincing the pupil that the 
instruments are right and his sensations are wrong. Once 
u have learnt to fly blind on a turn indicator you should 
be able to fly blind on anything. Not, however, with the 
meticulous accuracy demanded in modern operations. 
Anyway, the idea is worth considering, and some finan- 
cial assistance might be forthcoming from the ordinary 
members, who would certainly obtain a tremendous 
amount of amusement from the machine on days when 
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serious flying was out of the question. As a typical club 
member I would happily pay ros. an hour for several 
hours in the Link—if only to prepare myself for future 
possibilities and to train visual-muscular co-ordination. 
However, if the thing is worth using it is worth using 
properly, and an instructor with a complete understand- 
ing of its possibilities is an essential adjunct. Provided 
that some sort of guard could be devised to prevent the 
recording crab from walking off the chart table a pupil 
could be left for an hour or more with a job of work to be 
done once he had mastered the general principles of blind 
flying. To be left alone without advice might improve a 
pupil’s instrument confidence—he would be forced to 
recover from his own difficulties if he was locked in. 
INDICATOR. 


FROM the CLUBS and SCHOOLS 


LONDON 
HIRTY-THREE hours and forty minutes made up the total time 
spent in the air last week. Mr. A. R. Pilgrim made his first 


solo flight. Among the new members were Miss Tamara Desni, 
the tlm star, and Messrs. Jones and Whiley. 
YAPTON 


The Yapton Aero Club were very fortunate in experiencing good 
weather and their flying amounted to 27 hr. 20 min. last week. Mr. 
R. W. Kirkwood made his first solo. 


NORTHAMPTON 

Two hundr=J friends and members made the Tramps’ Party go 
with a swing on November 5. Flying, however, had been restricted 
during the month by unsettled weather conditions. 


STRATHTAY 

Mr. W. A. Proctor has completed his “‘ A’ licence tests and new 
members are Miss L. Cruickshank, the Rt. Hon. The Earl of Airlie 
and Mr. Chas. Thorton. Only ten hours’ flying was carried out. 


REDHILL 

Owing to bad weather during the fortnight ended November 5, 
flying only amounted to 47 hr. 15 min. for that time. Mr. Parsons 
completed his night flying test for ““B"’ licence. The Bar has 
been opened. 


YORKSHIRE 

Cross-country flights were made to Chorley and York, and time 
flown on Club machines totalled 27 hr. 40 min., for the week ended 
November 13. Dr. J. G. Ollerenshaw and Mr. S. E. Brown have 
now become flying members. 


COUNTY 

The County Flying Club at Leicestef has obtained its first six 
“A” pilots, who are Messrs. W. Storer, H. A. Rawnsley, W. M. 
Fraser, C. St. L. Jervis, Eric Truscott, Ff. C. Squires and H. M. 
Scottorn. The second Taylor Cub is to be delivered in a week 
or so. 


HANWORTH 

Starting off on Sunday, November 14, two members of the London 
Air Park Flying Club—-Mrs. B. Kirby Green and F/O. A. E, 
Clouston—are making an attempt to beat the Cape Record. Mr. 
E. J. Goetz completed his “‘ A”’ licence tests, and the total flying 
for the week amounted to 44 hr. 35 min 


SOUTHEND 

A successful dance was held on Saturday, November 13, and a 
smoking concert will take place on Saturday, November 27. A first 
solo flight was made by Mr. F. J. Cockram and Mr. Wallace passed 
the night flight test for his ‘“‘ B”’ licence. On Sunday last 10 hours 
were flown 


BROOKLANDS 

Several members were launched on first solo fights last week, 
including H.H. Princess Irene Windesgreatz, Miss Adam and Messrs. 
Mayer, Heywood, Kempner, Glover and Stanley. Mr. Spooner com- 
pleted his “‘ A" licence tests. The total of fifty-two hours’ flying 
®ives an idea of the members’ enthusiasm in this winter weather 


YORK AND LEEMING 

Attractions for November which are calculated to amuse mem- 
bers are tea dances, a series of which are to be arranged during 
the winter months, and a colour film of the International Meeting, 
which is to be shown on November 26. Lt. King Clarke, of the 
Manchester Regiment, returned to York from Egypt in his Whitney 
Straight. Mr. C. Reeder made a successful first solo. Flying for 
the month of October totalled 1or hr 35 min. 


BORDER 

Reasonably good weather continues to permit flying times to be 
above the average for this time of the year. For the week ended 
November 11, 34 hr. 15 min. have been flown. Mrs. Henderson 
passed her “A” licence tests, Mr. G. Carr his altitude test and Mr 
R Ellis, the oldest flying member, carried out a first solo. The 
major portion of the time has been spent in solo work by “A” 
cence members, which is much appreciated by the Club committce 
mM view of the special subsidy. 


MARSHALL'S 

The flying times at Marshall's School, Cambridge, for the week 
ended November 14 totalled 65 hr. 30 min. Cross-countries were 
flown to Sywell, Newcastle and Norwich. Mr. Wallis is taking an 
instructor's course and Mr. Fewings had a trial lesson 


C.A.S.C, 

In spite of cold mists, members flew 10 hr. 15 min. at Cambridge 
aerodrome on November 14. During the morning, the C.O. of the 
Corps flew in from Shoreham and later returned to Hanworth. 
Messrs. S. A. Dew and A. Guest have passed their ground instruction 
tests. 


SOUTH COAST 

rhe third round of the Gorringe Trophy is to be held soon and 
will take the form of a cross-country handicap, which should prove 
more interesting than the forced-landing competition of other years, 
besides allowing more scope for members with less flying experience. 
An informal dance is to be held on Saturday, November 27, from 
8.30 p.m. until 12. Mr. C. A. Gilmour has qualified for his “ A ”’ 
licence and Mr. V. H. Munzing successfully completed his first solo 
flight, a total of 24 hours’ flying being recorded for last week in 
spite of bad weather. 


BOMBAY 

Of the crew of the four machines which have just returned to 
India after a three-month visit to England, three of the four pupils 
obtained their “ B"’ licences and Mr. Nicholson became the proud 
possessor of an instructor's certificate, together with ground engi- 
neer's “‘A”’ and “C licences. A broadcast on the English flight 
was given on October 22 by Fit. Lt. Simpson. The Club fleet now 
consists of a new Percival Vega Gull, a Tiger Moth, three Major 
Moths, one Gipsy I Moth and one Fox Moth. During the month of 
October 178 hours were flown 


SCOTTISH 

Ihe total flying time for week ended October 30 was 20 hr 
A successful dance was held at the Club on the joth 

Despite unfavourable weather last week the time spent in the air 
by the Scottish Flying Club was 22 hr. 45 min. The forced landing 
competition, due to be held last Sunday, had to be postponed because 
of fog, but was being held on the 14th Another member of the 
Glasgow Corporation Transport Flying Club, Mr. F. Orton, made 
his first solo flight. 

The Club’s annual ball is to be 
gow, on Friday, November 19 


CINQUE PORTS 

Considerable interest was caused by the Stearman-Hammond mono- 
plane which landed at Lympne on its way from Holland to Croydon 
A rather exemplary performance was put up by Mr. Uden, who, 
with two hours’ lectures on the theory of flight and without any 


15 min 


held at the Central Hotel, Glas- 


other practice, made his first solo after 2 hr. 25 min. dual. If all 
pupils were so apt, the cost of obtaining an “A” licence would 
be considerably reduced. Col. J. J. O’Hea passed his “A” licence 


Night flying has been commanding a great deal of attention 
The total flying for the week amounted to 


tests. 
from other members. 
55 hours 


NORFOLK AND NORWICH 

The new ballroom was opened by the Lord Mayor of Norwich 
on November 12, the opening ceremony being followed by dancing 
rhe ballroom, which is on the site of the tennis courts, has been 
attractively decorated in green, the piéce de résistance being three 
model aeroplanes suspended from the roof. The Mayor, in his open 
ing speech, declared how like a miracle it was to change a hangar 
into a tennis court and thence into a ballroom. He also said that 
Norwich was proud of its aerodrome and hoped that this latest 
addition would be well supported. Fred Anderson's London Cabaret 
played for the dancing 

rhe annual competition for the President's Trophy was won by 
a lady pilot—Miss W. F. Hudd—who put up a very good perform- 
ance. Messrs. S. Stevenson and A. C L. Mills were close runners- 
up as second and third respectively. The finals were judged by 
Sqn. Lar. F. Fogarty, who flew with each of the pilots and 
marked them on their general flying ability. A lecture has been 
arranged with Sir Eric Teichman, who will give a lantern talk on 
Wednesday, December 1, at 8 p.m:, covering his trip to Turkestan 
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Reading Club Kicks Off Tipsy Production 
EVIVED, reorganised and refreshed (as explained in Flight Work has now started in real earnest in the Tipsy Aircras 
of October 14), the Reading Aero Club deemed it fitting shops at Hanworth, and the first of the batch of fift, 
to celebrate the new régime with a dance. two-seaters is taking shape under the eye of Mr. A. F. Gilllx 
| Held last Friday night in that most pleasant spot, the New who is in charge of production. 
Falcon Hotel on the aerodrome, the dance was all that such At present there is no suitable engine of the required size 
an inaugural affair should be, some 200 people (including such to be obtained in this country, and the majority, if not all, th 
famed names as Amy Johnson and Tommy Rose) attending machines in this batch will be powered with the little Walter 
: the celebration. Nor was it too formal; one newspaper scribe, Mikron four-cylinder, which has proved itself to be a good and 
who had apparently locked himself out of his flat, turned up reliable unit. 
# in flannel bags and a sports coat and was not cast out into The production two-seater will have a rather more com. 
a the cold, cold snow (or frost, if accuracy is insisted on). modious cockpit, a redesigned windscreen giving protection of 
. the the hatless variety for both occupants, a special instrument 
Midland Gliding layout by Smiths, and, of course, flaps. Experiments in wind- 
: HE Midland Gliding Club, which has, during the last screen shape are being carried out with the version of the 
eighteen months, trained 49 young men up to the “C”’ machine which was made by Avions Fairey, and this machin 
p standard and has a flying membership of 116, is badly in need already has trailing-edge flaps. These, though apparently of 
of funds for the erection of club and dormitory buildings on small area, appear to be very adequate without being 
their site on Longmynd. The extension scheme has been dangerously effective for instructional and early solo work 
e approved by the Government Subsidy Trustees, but the club The exterior finish of the production machines is intended 
must find about £2,000 for its share of the equipment. Any be in every way as excellent as that of the original Belgia < 
donations and enquiries should be. sent to Mr. F. L. Felton, version, which is certainly remarkably good for an inexpensive 
the treasurer, at 131, Edmund Street, Birmingham, 3. type of machine 
Commercial Aviation (Continued from page 495) 
West African Survey The Refuelling Experiments - 
REPARATIONS have now been completed for the West i appears that Sir Alan Cobham’s aerial refuelling experi pe 
African route survey to be carried out by British Airways ments are reaching fruition since the Short Cambria is being 
(referred to in the White Paper presented to Parliament by adapted for further work by the system which has been de. 
the Secretary of State for Air) and the party left yesterday. veloped. From time to time people have asked about th 
his party will be in the charge of Mr. W. D. Roberts, vice- Armstrong Whitworth 23, which was to have been taken over 
chairman of British Airways, and the Government will be repre- by Imperials; this, we hear, is now being used as a tanker by 
sented by Mr. M. Banks. Sir Alan and his assistants in this important experimental 
one work. 
Pacific Meteorology 
OW vemer -_ = of gern a New on. a France and the North Atlantic 
meteorological conference is to be held in preparation for ee Se - ty 
the Alameda-Auckland and Sydney-Auckland services. Dr. IR I RANC gag LANTIQUE have deterred all 
Kidson, the N.Z. chief of meteorological services, has arranged questions ot : orth Atlantic flights until next March [I 
the conference, to which Imperial and P.A.A. representatives, The F rench concern will have a considerable leeway to make to ti 
as well as those of countries interested in South Pacific air UP im getting their service across the North Atlantic estal 
services. have been invited lished, but that it will be made up before the end of next form 
summer is confidently predicted ing | 
Air France's Annual As far as actual ocean flying is concerned France has the As it 
HE commercial director of the firm, M. H. Lesieur, took ¢xperience of nearly 250 crossings of the South Atlantic, whil publ 
the chair this year at Air France's annual dinner and dance _ the meteorological study of the North Atlantic is being pursue: shou 
which, as usual, was an enormously cheerful affair. The scene with the aid of s.s. Cartmare. Presumably this ship carries eof re 
was set again, after a two-year absence, at the Trocadero, and meteorological officer in the same way as the s.s. Manchester ies 
J . Cc 
the speeches were fewer, shorter and even more _ robustly Port has done for our own studies. 
amusing than before. The production of new material specially designed for the 
The chairman proposed the toast of the travel trade, Mr. service is going on apace, and the Air Minister has, during th 
FE. Huskisson, of Cook’s, replied and went on to propose, in past few days, received information concerning the latest 
his turn, the health of Air France; M. Lesieur responded. developments of two North Atlantic machines—the Latécoér 
Mr. Tom Potter then arose to say, quite incidentally, some nice 631 and the Lioré et Olivier 49. A modernised sister ship of the , 
things about the A.F. London office, and Mr. Jack Bamford Latécoére 521, commonly known as the Lieutenant de Vaissea varia 
returned the compliment. Paris, will be ready to fly in May, and there is also the CAMS main 
Some of the travel trade allusions were beyond the under- 161, the construction ot which is well under way. The Farmar loadi: 
standing of the layman, but the fact that Air France had 2-230, Specially equipped for flying at over 20,000 ft. and t probl 
had a good year and, with new machines, was expecting a bet- be piloted by Codos, will return to the Air France-Trans 
& ; I g I 
ter one, appeared to be fairly obvious. Everybody's educa-  atlantique fold in March. Meanwhile, as already announced 
tion was later to be improved by certain Big and Little Apples Codos is to make a demonstration flight in her from Paris t In: 
from North Carolina. Buenos Aires with the old Aerospostale pilot Reine as co-pilot frictic 
: - prese: 
AERONAUTICAL PATENT SPECIFICATIONS NEW COMPANIES and | 
(The numbers in brackets are those under er the Specifications will be printed — cause 
and abridged, etc.) : ARABIAN AIRWAYS, LIMITED, was registered as a private compaty : 
Published November 4. 1937) October 27, with a nominal capital of £5,000 in 500 shares of £10 each. Objects flying 
a a _—* : ; : Pads : To manufacture all descriptions of aircraft, etc., for the carriage of persons, mas surf: 
10338. Moss, D. G. K., and Pea ay a (trading as MecHanism): Gyroscop etc.; to establish and maintain transport services. The first directors are to & urfac 
, navigational instruments (473,148). = appointed by the subscribers. The registered office is at 106, Weston Stree be inc 
10380. Dowty, G. H.: Retractable undercarriages for aircraft (473,202 London, $.E.1. he j 
10381. Ettor, J. E., and Paravicint, T. P. De: Aircraft (473,149). ahaa . . ain the u 
21246. RomeyLowerK Ges. FUR DranTLose NACHRIGHTENTECHNIK: Electric WORCESTERSHIRE FLYING CLUB, LTD. Private company, Tees increa 
control device for the winding mechanism of aerials of aircraft (473,099). October 21. Capital, £100 in 100 ordinary shares of £1 each. Objects Lady 
6332. JuNKERS FLUGZEUG-UND-MoTORENWERKE AKT.-GES Machine unit the business of a flying club carried on by R. J. Bunning at Tilesford House, event 
comprising a power engine and a plurality of working machines absorbing Shore, Worcs., as the “ Worcestershire Flying School."* The permanent —_ a mir 
the entire output thereof (473,229). are: Reginald J. Bunning, Mrs. Hilda F. Bunning, and Eric G. S. Watts } 
| 10957. Dsecea Axt.-Ges (AveRGEs): Air admission devices for high-altitude W.& H. EVES, LTD. Private company, registered October 26. ( apital, {1,0 larger 
/ breathing apparatus (473,247). in 1,000 shares of {1 each. Objects: To carry on the business as gene ral enginee™ tion it 
Published November 11, 1937.) toolmakers, manufacturers of engines and parts for aeroplanes, cars, ete : 
; ee ee ee ss directors are : Wm. F. Eves and Harold J. Eves. Registered office : 1, Macdons high | 
995. Hecenpercer, A. F.: Directional radio systems (473,420 ‘ , 
995 Street, Birmingham power 
6457. Houcuton-Butcner Manvracturinc Co., Ltp., Drasere; J. E. L., and in a ‘ . vember § 
Poore, V. J. A.: Viewing-devices, especially for aircraft (472,53! FINECRAFT FURNITURE LTD.—Private company, registere peta eS coeffic 
10744. Menasco MaNvuractuRtinG Co. : Multiple motor drive for aircraft (473,601) Capital, £10,000 in 10,000 shares of {1 each. Objects: To acquire the s( j 
22049. Fairey Aviation Co. Lrp., and Brown, A. C.: Lifting surfaces of air- carried on by Aircraft and Furniture Industries Ltd., and to carry on the busines’ Ing at 
craft (473,379). manufacturers of and dealers in aircraft and the component parts thereof, furnitur loadir 
24933. Farrey Aviation Co., Ltp., Forsytu, A. G., and Pert, G. J. Suirn: refrigerators, etc. The first directors are not named. Solicitors : Oswald Hicksoo “= 
: Means for starting internal combustion engines (473,448). Collier and Co., 6-9, Surrey Street, London, W.C. 1. eee 
| 25464. SPERRY Gyroscope Co., Inc. : Construction of aeroplane doors (473,380). BROWN AND LAYCOCK, LTD. Private company, registered November the or 
’ 31257. Enruarot, P. G.: Retractable alighting gear for aeroplanes (473,387). Capital, £2,000 in 500 6 per cent. cumulative preference and 1,500 ordinary shares ratio | 
' 35034. Srernens, R. M.: Automatic variable-pitch propellers (473,391). of {1 each. Objects: To act as consulting mechanical, aeronautical, aut " 
9155. Compacnic De Fives-Litte: Machine for the tooling of metallic screw electrical, etc., engineers. The directors are : Arthur M. Brown and Wm. G. Layo BS Sc 
' propeller blades (473,403). Registered Office : 3, Victoria Street, London, S.W.3. Pape 
i 
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WING LOADING’ 


Its Effect on the Design of Modern Aircraft, with Particular Reference 
to the Take-off Problem 


By H. F. VESSEY, B.Sc., A.F.R.Ae.S. 


[In view of the widespread attention now beimg given 
to the subject of high wing loading and its effects on per- 
formance, the paper which Mr. Vessey is reading this even- 
ing before the R.Ae.S. is of more than passing interest. 
As it must of necessity be many weeks bejore the paper is 
published in the Journal of the R.Ae.S., and we feel that it 
should be made known without delay to as wide a circle 

eof readers as possible, we have decided to publish lengthy 
extracts in this issue and the next.—Eb. |} 


HE author points out that in attempting to trace the 
T effect of wing loading the number of variables is 

extremely large. He attempts to reduce the problem 

to its simplest terms so that the effect of the main 
variables may be clearly shown. The paper falls into two 
main portions, the first dealing with the effect of wing 
loading on performance, and the second discussing the 
problems of landing and take-off. 


Optimum Wing Loading 


In clean modern aircraft the drag consists mainly of skin 
friction and induced drag, but in addition we must at 
present face extra drag due to engine cooling, wing-body 
and wing-nacelle interference and the minor excrescences 
caused by the necessity for giving pilots and crew a good 
flying view. By reducing the wing area geometrically the 
surface drag will be decreased, but the induced drag will 
be increased. At low-wing loadings and fairly high speeds 
the induced drag is negligible, but as the wing loading is 
increased the induced drag becomes more important, and 
eventually a point will be reached where the total drag is 
a minimum, and any further decrease in area will give a 
larger increase in induced drag than the consequent reduc- 
tion in surface drag. This point will occur at comparatively 
high wing loading for modern aircraft, and will vary with 
power, cleanness, induced drag coefficient, wing profile drag 
coefficient and height of operation. For any aircraft cruis- 
ing at a given power and altitude there will be one wing 
loading which will give a maximum speed and therefore 
minimum fuel for a specified range, this wing loading being 
the one at which the wing develops its maximum lift /drag 
ratio at the given cruising condition. 





* Paper to be read before the R.Ae.S. this evening at Inst.M.E. 


It can be shown that this optimum loading is given by 
w= p.oV*v (a b) : : , (1) 
where V is the optimum speed defined by the cubic equation 
550” A= PeV? ; 100° W+2V¥ (ab) 
optimum wing loading, lb. per sq. ft. 
V=optimum speed, ft. per sec. 
o=relative density. 
A= power loading, lb. per h.p. 
a=wing profile drag coefficient. 
b=wing induced drag coefficient. 
n=airscrew efficiency. 
P="‘‘extra to wing’’ 
per sec. 
W=all-up weight, Ib. 


where w 


parasite drag Ib. at rooflt. 


Let us consider two typical aeroplanes, one a reasonably 
clean biplane several years old and the other a clean mono- 
plane representative of modern practice, and determine 
the optimum speed and wing loading for each. 

In the table below columns 1-5 define the characteristics 
of the aircraft flying at ground level. Columns 6 and 7 
give the existing speed and wing loading, while columns 
8 and 9 show the maximum speed which can be obtained 
by reducing the wing area geometrically and the wing 
loading for that speed 


Actual mum Opti- 


speed Actual speed mum 
Aircraft ” » PW a b m.p.h t m.p.h te 
Typical Biplane -0.77 9.74 0.05 0.010 0.07 127.5 10.3 128.8 15.9 
Clean modern 
Mouoplane 0.82 10.7 0.0052 0.0075 0.055 239 18 255 62 


It will be seen that the old-type biplane has a perform- 
ance which is very close to the optimum, but that the per- 
formance of the cleaner aircraft could be appreciably im- 
proved by reducing the wing area, The reason that the 
existing wing area is not higher is, of course, that the diffi- 
culty of take-off and landing increases rapidly with wing 
loading. 

The case of this modern aircraft merits further atten- 
tion, and Figs. 1-3 have been prepared to show the eflects 
of the main variables. Fig. 1 shows the effect on speed of 
reducing the wing area. It will be seen that the increase 
of speed is rapid at first, but that the curve becomes flatter 
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Fig. 1.—Effect of wing loading on cruising speed. 


as the optimum wing loading is approached. Thus, if 
take-off and landing are difficult, a speed near the opti- 
mum can be obtained at a wing loading considerably lower 
than optimum. On the other hand, if these difficulties 
can be overcome, an appreciable gain in structure weight 
is obtained by reducing the wing area to give a wing load- 
ing greater than optimum. This is particularly noticeable 
in the consideration of long-range aircraft where a wing 
loading considerably greater than optimum may be 
economic by reason of the reduction in structure weight 
and the greater load of fuel that can therefore be carried 
for a given all-up weight, this increase in fuel more than 
compensating for the slight reduction in cruising speed. 

Fig. 2 shows the effect of power loading on the optimum 
wing loading and speed. The speed is increased by a 
reduction in power loading (increase in power), and the 
increased speed reduces the effect of induced drag, post- 
poning the point at which the increase in reduced drag 
equals the reduction in surface drag, and therefore increas- 
ing the optimum wing loading. 

Fig. 3 shows the effect of altitude and aspect ratio on 
the optimum speed and wing loading for constant power at 
any altitude. Increase in altitude and decrease in aspect 
ratio both have the effect of increasing the induced drag 
and so decreasing the optimum wing loading. The effect 
of aspect ratio on speed at a ground level is comparatively 
small, but increases with height, and at 30,o0oft., which 
is approximately the altitude proposed for so-called strato- 
sphere flight, aspect ratio becomes an important factor. 
There are two effects of increased aspect ratio which are 
not shown in this graph ; these are the increase in structure 
weight and the decrease in interference drag. The second 
of these effects is extremely difficult to estimate, but is 
thought to be an important factor. As the aspect ratio is 
increased, the wing area affected by wing-body and wing- 
nacelle interference and by slipstream drag is decreased. 
At present even in very clean designs this interference drag 
must be faced, and the tendency to higher wing loadings 
increases the percentage of wing area that is ‘‘ spoiled’’ by 
these interferences. Thus, the effect of aspect ratio shown 
in Fig. 3 may be considered to be underestimated. The 
final choice of aspect ratio for any design must be a com- 
promise between the aerodynamic advantages of high 
aspect ratio and the structural advantages of low aspect 
ratio. It is evident that there is some difference of opinion 
on this point between designers, as we find a variation of 
aspect ratio from under six to almost ten in aircraft de- 
signed for similar duties. 

It will be seen that, although an increase in aspect ratio 
at ground level has little effect on speed, it considerably 
increases the optimum wing loading. This means that the 
higher the aspect ratio the smaller will be the wing area for 
optimum conditions, so that the increase in weight due to 
the increased aspect ratio will be partly offset by the 
decrease in area. 

The dotted series of curves in Fig. 3 have been included 
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to show the effect of halving the parasite drag. The jp. 
crease in speed and in optimum wing loading is consider. 
able, but the curves are of the same general type and show 
the greater effect of aspect ratio at altitude. As the opti- 
mum wing loading is approached, the effect of parasite js 
increased, as it is then a larger proportion of the total drag, 
In this condition, therefore, it becomes all the more neces. 
sary to reduce parasite drag to the absolute minimum. 

Before leaving the subject of optimum loading it will be 
of interest to consider the academic case of the streamline 
flying wing. Here the total drag consists merely of wing 
profile drag and induced drag. As the extra-to-wing para- 
site drag is zero, the term containing P in equation (2) 
vanishes, so that we are left with the simple expression— 

550n/A=2VV (ab) or V=550n/2AV (ab). 

Thus we have the surprising result that the optimum 
speed is directly proportional to power and is independent 
of height, and therefore no advantage is obtained by flying 
at high altitudes even if ground level power can be main 


tained. The explanation of this apparent contradiction of 
all present ideas on ‘‘ stratosphere ’’ flight lies in the wing 
loading. 


As before, the wing loading for optimum speed is given 

by— 
w=tp,0V'/ (a/b). 

Thus for constant speed wing loading is directly propor- 
tional to the relative density, and so the wing area must 
be increased for high-altitude flight. This increase in area 
will increase the surface and induced drags, and so offset 
the decrease in drag due to density. 

This case is of only academic interest, as the wing load- 
ings involved are enormous, being of the erder of 500 to 
1,000lb. per square foot, and the speeds obtained by this 
treatment are fictitious, as they considerably exceed the 
speed of sound. 

From the foregoing treatment it will be seen that, even 
though we cannot at present expect to build the optimum 
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Fig. 2.—Effect of power loading on optimum speed and 
wing loading. 
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Fig. 3.—Effect of altitude and aspect ratio on optimum 


speed for constant power at all altitudes. 


flying wing, much higher wing loadings than are now in 
use would be advantageous, both from the point of view 
of structure weight and of performance. The tendency to 
cleaner and higher-powered aircraft increases the wing 
loading required for optimum speed, and it may be 
expected that wing loadings of the order of 6olb. per sq. ft., 
or even higher, will be used in the future if the disadvan- 
tages attendant upon this considerable increase over present 
values can be overcome. The chief of the factors limiting 
wing loading are take-off, landing, initial rate of climb, 
ceiling, and in multi-engined aircraft flight with one or 
more engines not running. 

Take-off will be treated later, but a few preliminary 
notes on the other limitations will not be out of place. 


Landing 

The landing of clean aircraft requires special considera- 
tion, particularly when the wing loading is increased above 
2olb. per sq. ft. The development of flaps has made pos- 
sible the use of relatively high wing loadings on clean 
monoplane types by virtue of the large increase in drag 
which steepens the glide and reduces the floating distance. 
The lift coefficient is also increased (though not propor- 
tionately), giving a reduction in landing distance. The sub- 
ject of landing flaps has been very clearly treated by Mr. 
Alston in his paper read before the Society three years ago,* 
and there is little on this subject that can be added. One 
recent development, however, which affects landing merits 
special attention. This is the nose-wheel undercarriage, 
which now appears to be so widely used in new designs 
in the United States of America. It is understood that this 
type of undercarriage was first developed to overcome the 
“ground looping ’’ tendencies experienced on American air- 
craft due to the high braking torques, forward position of 
the undercarriage wheels, and the cross-wind landings 
necessitated by the use of runways. The use of high brak- 
ing torques has forced American designers to bring the 
wheels forward to avoid nosing over, so that in many air- 
craft the centre of gravity is well behind the wheels. This, 
in turn, introduces instability when landing, for if the air- 
craft is yawed as it touches the ground the friction forces 
acting at the wheels and the inertia force at the C.G. form 
a couple which tends to yaw the machine farther. The 
logical way of overcoming this difficulty is to move the 
wheels back so that they are behind the C.G. and to use 
a forward wheel to prevent nosing over. The couple formed 
by the braking forces and the inertia load at the C.G. is 
then a restoring moment, so that cross-wind landings 
become safe. 

If an aircraft lands with drift there will be a side load on 
the wheels which, with the inertia load at the C.G., will 








* Journal of the Royal Aeronautical Society, August, 1935. 
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form a couple tending to yaw the aircraft. The effect of 
such a yaw when landing is shown in an exaggerated form 
in Fig. 4. At the moment of touching, the aircraft is 
assumed to be level laterally, so that the braking forces on 
each wheel wit! be equal, and can be represented by a 
force F acting at the centre line of the aircraft. Due to the 
deceleration there will be an inertia force P acting at the 
centre of gravity which, with F, forms a couple which in 
the normal aircraft, Fig. 4 (a), is an unstable one. This 
couple tends to yaw the machine farther, and, in fact, will 
do so unless the pilot has sufficient control to counteract 
it or until the centrifugal force caused by the swing trans- 
fers load from the inner to the outer wheel. The condi 
tion is a dangerously unstable one, and considerable trouble 
has been experienced in America from this cause. At 
tempts have been made to overcome the difficulty by lock 
ing the castering tail wheel in the central position, and this 
has, to a certain extent, been successful, but the danger 
of tyre failure or structural damage due to the large side 
loads on the tail wheel is considerable. It may seem sur 
prising that we in this country have not experienced similar 
difficulties, but the reason is that in general cross-wind 
landings are not necessary with large aircraft, as we are 
not restricted to the three or four paths of a runway 
system. In addition, we have not yet been forced to the 
high brake loads that are used in America, so that the 
wheels are not placed so far in front of the centre of 
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(b) 


Landing with yaw. 


(a) 


gravity as in American practice. The danger is there, how- 
ever, and will increase with further developments unless 
there is some alteration to the present type of under- 
carriage. 

Fig. 4 (b) shows the effect of the nose-wheel under 
carriage, and it will be seen that the couple formed by the 
braking loads and the inertia force is a stable one, tending 
to reduce the angle of yaw. 

Although this removal of instability at landing appears 
to be the main reason for the adoption of the nose-wheel 
undercarriage in America, there are a number of other ad 
vantages which contribute largely to its attractiveness. 
Chief of these is the influence on landing distance, which 
does not appear to be confined to the larger brake torques 
that can be used. As visualised by the author, the tech- 
nique of landing in a restricted area will be as follows: 
The aircraft will be brought in over the barrier at a speed 
as near the stall as is considered to be safe by the pilot 
(say, 5 to ro per cent. above stalling speed), and the glide 
will be continued down to the ground in a so-called ‘‘ crash 
landing.’’ As the machine touches the ground it will nose 
forward, due to the forward position of the centre of 
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gravity, and the effect on the downwash striking the tail 
plane, which in the normal type of aircraft makes it so 
difficult to lower the tail for a three-point landing. As the 
machine drops on to the front wheel the wing incidence 
will be reduced to substantially zero, so eliminating 
‘‘float’’ and putting the full weight of the aircraft on to 
the wheels. There will, therefore, be three factors tending 
to reduce the landing distance :— 

(1) A lower gliding speed, as excess velocity is not 
required to rotate the aircraft when touching down. 

(2) The complete suppression of the “' flatten out and 
floating distances’’ which are so considerable in modern 
machines 

(3) The removal of the lift directly the machine touches 
down, so allowing the full braking force to be applied over 
the whole of the ground run. This braking force can also 
be higher than normal, as there is no danger of nosing over. 

This type of landing will involve a considerable increase 
over present rates of vertical descent when touching down. 
An increase in the energy absorption of the undercarriage 
will therefore be required, and because of this a more nor- 
mal landing will probably be used except in special types, 
but even in this case the saving in distance should be con- 
siderable. The procedure would then be a glide at, say, 10 
to 20 per cent. above the stall followed by flattening out. 
The saving in distance will then be due to the higher brak- 
ing force acting over the whole of the run. 

Absence of “‘ Bounce” 

It should be noted that a ‘‘bounce’’ when touching 
down at a high speed is much less dangerous than in con 
ventional types, as, due to the C.G. being in front of the 
wheels, the wing incidence will be decreased, and the air- 
craft will touch down again instead of being thrown up 
due to the increase in incidence, and therefore lift, experi- 
enced with the normal aircraft, 

The author's own conclusion is that for land planes with 
the normal type of undercarriage and present flaps used 
over, say, half the span of the wing, it is difficult to fore- 
see any considerable increase in wing loading at landing 
above about 30lb’ per sq. ft. if present restrictions on land- 
ing distance over a barrier are to be maintained. The 
front-wheel undercarriage promises to give a marked im- 
provement in allowing higher wing loadings to be used for 
land planes, but the actual loadings possible can at present 
only be roughly calculated, as we have no experience in 
the special technique of landing with such an undercarriage. 
Tentatively, the author suggests that a loading of about 
4olb. per sq. ft. with the three-wheel undercarriage will 
give a landing distance over the barrier approximately 
equivalent to that of a normal aircraft loaded to 3o0lb 
per sq. ft. 

Other developments for which we are waiting are a form 
of lateral control which will allow the use of full-span flaps 
and, of course, the wing of variable area which if not pro- 
hibitive in weight would meet most of the present require- 
ments. The practical difficulties in making such a wing 
for modern high-speed aircraft are enormous, but no doubt 
will be solved in time. It is known that several countries 
are working on this subject, but details of the designs are 
not available. One step towards the ideal variable area 
wing is the development of flaps which when extended in 
crease the wing area. Several of this type are now avail 
able, and give a useful reduction in landing speed, but 
unfortunately most of them cause little increase in drag, 
and therefore do not give much reduction in distance when 
used for landing over a barrier, as they have little effect 
on the gliding angle and floating distance. They are, how 
ever, of considerable value for use on flying boats where 
reduction of landing speed, and hence of impact loads at 
alighting, is generally more important than any steepening 
of the glide. The Gouge flaps used on the Empire and 
Transatlantic boats are of this type, and there is no doubt 
that the excellent performance that has been obtained is 
dse in part to the higher wing loading that can be used 
because of these flaps. For flying boats of normal typcs 
the present upper limit of loading appears to the author 
to be rather higher than for land planes with the present 
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types of undercarriage, say, about 35lb. per sq. ft. at alight- 
ing. This higher loading can be used, as in general the only 
limitation is the loads that are imposed on the structure 
when alighting at high speed in rough water. 

The tentative limits with existing types of flap set by 
the author of 3olb. per sq. ft. for normal land planes, golb, 
per sq. ft. for land planes with the front-wheel under. 
carriage, and 35lb. per sq. ft. for flying boats only refer 
to the landing condition, and if the expendable load js 
appreciable higher initial wing loadings may be used. For 
short-range commercial aircraft the wing loading at the end 
of the range will be much the same as at take-off, but for 
Transatlantic or other long-range flights there will obyi- 
ously be a considerable relief in wing loading as the fuel 
is consumed. It would be reasonable to allow for this 
reduction in wing loading if some means of jetissoning fuel 
is provided so that an emergency landing at the beginning 
of the flight may be made in safety. For a Transatlantic 
aeroplane the fuel weight may be expected to be from 
0.3 to 0.4 of the initial all-up weight of the aircraft. Taking 
the lower figure and assuming that two-thirds of the total 
fuel load could be jettisoned, we have a reduction in weight 
at alighting of o.2 of the initial all-up weight. Thus. if 
for a flying boat we fixed the wing loading at alighting at 
35lb. per sq. ft., the initial wing loading could be 44b 
per sq. ft., a figure which is probably approaching the 
optimum loading for this type of aircraft with modem 
cleanness and power loadings. For a land plane limited to 
30lb. per sq. ft. at landing the initial wing loading would 
be approximately 37lb. per sq. ft., or if a three-whed 
undercarriage is used allowing a wing loading at landing 
of 4olb. per sq. ft. the initial loading would be approxi- 
mately 5olb. per sq. ft. It will therefore be seen that the 
landing condition is a serious one in restricting the wing 
loading unless the expendable load is high. We must hope 
that the devices promising an easing of this limitation— 
the three-wheel undercarriage, full-span flaps and extens- 
ible area devices—will soon be developed to an extent 
where they may be generally used. 


Initial Rate of Climb 

A reasonably high initial rate of climb is desirable 9 
that the barrier condition may be met and obstructions in 
the vicinity of the aerodrome may be cleared at a safe 
height. In general, the conditions governing the climb ar 
similar to those controlling take-off, so that if a normal 
unassisted take-off is attained, the climb may be expected 
to be reasonably good. Variable-pitch airscrews with 
engines rated to climb at 10 per cent. above normal r.p.m 
have added considerably to the climbing performance of 
modern aircraft. 

The initial rate of climb may be approximately e& 
pressed as :—* 

Initial rate of climb, ft. per sec. 

= 33,000 {n, /A.— (25 Vw) / (375 L/D)} 
where ».=airscrew efficiency on climb. 
A, = power loading on climb. 
w = wing loading. 
L/D=lift to drag ratio climbing. 

If »./A, is high, or in other words the power loadings 
low, as it will be if the take-off is good, the effect of wing 
loading is small and a considerable increase can be allowed 
without causing an appreciable decrease in the rate a 
climb. If, however, the two terms become nearly equ 
the rate of climb will be small and the effect of wig 
loading great. Thus if some form of assisted take-off 5 
used the initial rate of climb needs special attention ® 
the power loading will probably be high, due to the ext® 
load that can be carried. In general, however, the initié 
rate of climb does not appear to impose any seriou 
restriction on wing loading, even for assisted take-off. The 
use of constant speed or infinitely variable pitch airscrew 
in place of two-pitch is of considerable assistance, for wi 
a two-pitch airscrew the second pitch must be set either 
for take-off or climb, as it is impossible fully to meet 
design conditions in both cases. If the take-off is difficul 


it is necessary to set the airscrew to absorb the maximum 
—— a 


* Handbook of Aeronautics, Part II, page 176. 
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allowable take-off r.p.m. at a speed only slightly in excess 
of take-off speed. When the aircraft accelerates to climb- 
ing speed the airscrew will speed up and exceed climbing 
r.p.m. so that it will be necessary to change into coarse 
pitch. With a constant-speed airscrew this difficulty is 
avoided, and it is possible to obtain maximum permissible 
r.p.m. from the start of the run to the finish of the climb. 
Ceiling 

The ceiling obtained is governed by the same factors as 
initial rate of climb, but the supercharged height of the 
engine is a powerful additional factor. Equation 4 may 
be modified to give an approximate height for the ceiling :— 

Rate of climb at any altitude above rated altitude 

= 33,000 , of (A) /Ax f (Ade — [257 (w/e))/(375L/D)} 
ft. per sec. 
where A, is the power loading at rated altitude and f (h)p 
is the height horse-power factor at the rated altitude appro- 
priate to a normally aspirated engine. At ceiling the rate 
of climb will be zero so:— 
nf (h)/Ar f(A)e =(25 V7 (w/e))/(375 L/D) 


f (h) 7 =0.066 Ax f(h)p Vw] (nL /Dmax). 

This defines the ceiling for f (h)/o can be read from a 
graph of the standard f (hk) and o values. It will be seen 
that f (kh) Vo at the ceiling depends directly upon ,/w, but 
here again the ceiling condition is not a particularly 
stringent one in fixing an upper limit to w, for in most 
cases the use of constant-speed airscrews and engines run- 
ning at 10 per cent. above normal r.p.m. will be sufficient 
to ensure a reasonable ceiling even if assisted take-off is 
used. The ceiling condition also depends upon the term 
L/Dwax, thus showing the desirability of high aspect ratio. 


Flight with One Engine Out 


In multi-engined aircraft it is desirable that level flight 
should be possible with one or more engines not running. 
D. W. Douglas in the 23rd Wilbur Wright Lecture * gave a 
very full treatment of this subject. The determining factors 
are the climbing power of the remaining engines, the in- 
duced drag, the drag of the stopped airscrews and the drag 
caused by the yawed or sideslipping attitude of the aircraft 
required to maintain straight flight. Modern multi-engined 





* Journal of the Royal Aeronautical Society, November, 1935. 
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aircraft appear to be very stable directionally, and in many 
cases it has been stated by pilots that no rudder is required 
to maintain straight flight when one engine fails. This is 
a desirable feature as it indicates that the additional drag 
will be small. As in the ceiling condition a high-aspect 
ratio is desirable. A rough semi-empirical rule which holds 
surprisingly well for multi-engined aircraft with fixed pitch 
or two-pitch airscrews is that the loss in ceiling is 17,000 fevt 
with half engine-power (one out of two or two out of four 
engines cut out) and 7,000 feet with quarter power. These 
figures can be appreciably improved by the use of variable- 
pitch airscrews, which allow the operating airscrews to 
absorb full engine power (instead of being held down in 
r.p.m. by the lower forward speed of the aircraft), and by 
the use of feathering airscrews to reduce the drag of those 
which are stopped. 

Care is needed in considering aircraft with highly super- 
charged engines, as it may be found that flight with one 
engine stopped is possible at heights in the region of rated 
altitude, but that the machine will lose height if flying 
below rated altitude. In some cases it has been found that 
designs can apparently meet specified conditions for flight 
at 10,000 feet with one engine cut out, but that level flight 
above 12,000 feet, and below 9,000 feet, is not possible. 
This, of course, means that the aircraft will be reasonably 
safe if engine failure occurs above 9,000 feet, but unsafe if 
below that altitude and is an undesirable condition. 

As with the other climbing conditions, it will generally 
be found that reasonably good performance is possible with 
one out of two or two out of four engines operating if the 
take-off is good. If assisted take-off is used there may be 
difficulty in meeting these requirements, but as due to the 
landing condition it is probable that assisted take-off will 
only be used with long-range aircraft where fuel expendi 
ture or jettisoning is counted on to obtain a reasonable 
wing loading at landing it is not unreasonable to assume 
that some relief in load will be allowed for flight with 
one or more engines cut out. In this case there should be 
no difficulty in obtaining level flight at, say, 5,000 to 
10,000 feet with one out of two or two out of four engines 
cut out and half fuel. It should then be possible for the 
aircraft to turn back or continue the flight in reasonable 
safety. 

(To be concluded next month.) 
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For hot working, and, to a smaller degree, for heat treat- 
ment, R.R.77 requires a technique somewhat different from the 
usual. However, a large amount of work has been carried out 
on these problems. It has been found that parts fabricated 
from this material possess great uniformity of properties in 
different sections and in different directions of flow. 

The alloy is, as already mentioned, manufactured by High 
Duty Alloys, Ltd., of Slough. Extruded bars and sections in 
this alloy are supplied by the Reynolds Tube Co., Ltd., while 


as a percentage of copper 37 
in C.G.S. units 0.320 
asapercentage ofcopper 34 
Annealed—in C.G.S. units 0.421 
as a percentage of copper 44.5 
YOUNG'S MODULUS (E.), Ibs. per sq. inch 19.0» 10"* 


Solution treated and naturally aged 





the material is obtainable in strip and sheet form from Rey- 
nolds Rolling Mills, Ltd., of Birmingham. 
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TAXYING BUMPS 


A Criticism of A Recent Article by A. E. Parker.* 


By J. CORNER, B.A. 


N a recent article in The Aircraft Engineer, Mr. Parker 
has discussed the loads thrown on aeroplane undercarriages 
by the bumps in aerodrome surfaces. He assumed a rigid 
undercarriage. I propose to show here that when deflection 

of the undercarriage is taken into account, the results are 
seriously modified. 

I discuss the case where both wheels go over an identical 
bump at the same time. This was the chief case treated by 
Mr. Parker. My assumptions are : 

(1) That the thrust of the undercarriages is given by Hooke’s 
law, and that there is no damping. This will lead to resonance 
under certain conditions, where a useful result can only be 
obtained by taking damping into account. 

(2) While the machine is passing over the bump, its change 
in horizontal velocity can be neglected, as can the change in 
the attitude of the machine relative to the ground. 

(3) The bump is assumed to have the form of a sine curve 
This is only for mathematical convenience, but of course an 
arbitrary bump can be analysed into a set of sine curves 

The speed of the machine is v and its stalling speed at the 
same angle of attack is v,. The height of the bump is 4, its 
length A and its equation is, if the machine meets the bump at 
time / ) 

hf co (=) \ : ! I — cos { — ) 
2 \ A JJ 2 | LASS 

The mass of the machine is M and the thrust of the under- 
carriage is T. The vertical distance between the C.G. and the 
bottom of the tyre is z, and that between the C.G. and the 
normal ground level is w = y + 2 
Let z = 20 when the undercarriage is under no load. 

Let z = z, when the machine is at rest. 
Then, by our Hooke’s Law assumption, 

T = Mg (> - ) 

a) — <3/ 

For convenience, put v/v = q. For motion in the vertical 
plane the effective mass of the aeroplane is M (1 — q?) 
Hence 

du 


gi? 
gn® v* (29 — 2,)(1 — 9?) 
Ihe general solution of the equation for 


@? - 





{ 2xv : 


+ A cos iain | 
C ‘ee ¢d 


has its equilibrium value for speed v, and 
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This holds except for @ = 1, where there is resonance between 
the free period of the undercarriage and the period of the bump. 
In the neighbourhood of @ = 1, then, damping must be taken 
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* The Aircraft Engineer, July 29, 1937 
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into account. There is no difficulty in doing this, e 
uncertainty as to the appropriate numerical values. 
There are two important special cases 
(1) @ very much greater than 1. 
The maximum value of the load due to the bump is 
h Me 
(29 1) @ gA* 
2) @ very much less than 1 
rhe maximum value of the load due to the 
i h 
Iu ——-- Mg 
z)— % 
Let us now compare my result with that given by Mr. Pa 
2m*hv’Mg 
oa 
except for a Sadee 2 (1 q*). Now vp will be large, since 
machine will be running under conaitions of low drag ra 
than high lift. Hence 1 — g? will be nearly 1, and my re 
will be twice that given by Mr. Parker's formula - Zo — 4%, 
deflection of the tyres and undercarriages under the weight 4 
the aeroplane, has disappe 
known in order to verify that @ is large compared with 1. 


’ 4n*v? (1 — g*7\ h Me 
Tu — - 


bump is 


which is For large values of @ the two results ag 


As the scale of the bump is reduced, @ decreases and sooner of 


h 

later the load will become—————_—-Mg 
». 3 

the scale of the bump 1s turther reduced 

the unsatisfactory result, pointed out in Mr 


result is more plausible: the larger the machine, 


large). To compare our results with those given by Mr 
we neglect g?, and assume z) — 2 6 

h A v Parker Twax 

1’ 60° 60 m.p.h o.8 Mg. 

3 15 » 5-28 0.5 

” 6 ‘ ‘ : 0.10 ,, 

6” 30 go m.p.h : ; Oo, 

I conclude that the assumption of a rigid aeroplane leads @ 
unsat.sfactory results 


Parker, 


Hafner and Cierva Gyroplanes 
|= Editor has received the following letter from Dr. J. A. Jy 
ennett, technical director of the Cierva Autogiro Cog 
Ltd. It isa comment on the article ‘ 
pl ines "’ which appeared in last week’s issue of Flight: 

‘In agreeing entirely with your suggestion that the discuss 
sion of Mr. Hafner’s paper, recently read before the Royal 
Aeronautical Society, should be continued in that society§ 
Journal rather than in your columns, may I ask your induky 
gence to express regret that a technical discussion should havey 
been made an occasion for specifically questioning the merit of 
certain existing patents, matters which can only properly Be 
discussed ‘‘in another place’’? Lest it be said that I, myself, 
have been responsible for giving this turn to the discussion, I 
would like to point out that my reference to the patenting of 
certain devices was with the sole 
those interested where published detail descriptions of 
natters referred to could be found. As you are aware, the 
late Sefor de la Cierva made but few contributions to the 
technical Press in connection with his developments 

‘I can only surmise that Mr. Hafner’s reply to my 0 
tions was made without consulting his professional advisers, 
who, I am sure, would at once have acquainted him of the 
impropriety of the first three paragraphs of his communication, 
They might also have suggested to him that, pursuing his 
historical survey of autorotation to its logical conclusion, the 
gyroplane, in the form of a falling sycamore seed, was ‘ com> 
mon knowledge’ in the Garden of Eden.”’ 
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ared from the result, but it had to ba 


which decreases to 0 @ 


This contrasts with 
Parker's article, 7 
that as the scale ot the bump is reduced the loads become large 
It also followed from this article that the loads expressed @@ 
terms of Mg, were independent of the size of the aeroplane. My) 
the larger) 


zy 1, and the smaller the load, in terms of Mg. (except for & 
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intention of indicating to 
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